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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains infor- 

mation that can be applied in manag- 
ing farms, ranches, and woodlands; in 
selecting sites for roads, ponds, buildings, 
and other structures; and in judging the 
suitability of tracts of land for farming, 
industry, and recreation. 


Locating Soils 


All the soils of Seward County are shown. 
on the detailed map at the back of this 
publication. This map consists of many 
sheets made from aerial photographs. Kach 
sheet is numbered to correspond with a 
number on the Index to Map Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbols. All areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough 
room; otherwise, it is outside and a pointer 
shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be 
used to find information. This guide lists 
all the soils of the county in alphabetic 
order by map symbol and gives the capa- 
bility classification of each. It also shows 
the page where each soil is described and 
the page for the capability unit, windbreak 
suitability group, and range site in which 
the soil has been placed. 

Individual colored maps showing the 
relative suitability or degree of limitation 
of soils for many specific purposes can be 
developed by using the soil map and the 
information in the text. Translucent mate- 
rial can be used as an overlay over the soil 
map and colored to show soils that have the 
same limitation or suitability. For ex- 
ample, soils that have a slight limitation 
for a given use can be colored green, those 


with a moderate limitation can be colored 
yellow, and those with a severe limitation 
can be colored red, 

Farmers and those who work with farm- 
evs can learn about use and management of 
the soils from the soil descriptions and 
from the discussions of the range sites and 
windbreak suitability groups. 

Foresters and others can refer to the sec- 
tion “Management of Soils for Wind- 
breaks,” where the soils of the county are 
grouped according to their suitability for 
trees. 

Game managers, sportsmen, and others 
can find information about soils and wild- 
life in the section “Management of the 
Soils for Wildlife and Recreation.” 

Ranchers and others can find, under 
“Management of the Soils for Range,” 
groupings of the soils according to their 
suitability for range, and also the names of 
many of the plants that grow on each 
range site. 

Community planners and others can 
read about soil properties that affect the 
choice of homesites, industrial _ sites, 
schools, and parks in the section “Engi- 
neering Uses of the Soils.” 

Engineers and builders can find, under 
“Engineering Uses of the Soils,” tables 
that contain test data, estimates of soil 
properties, and information about soil fea- 
tures that affect engineering practices. 

Scientists and others can read about how 
the soils formed and how they are classi- 
fied in the section “Formation and Classi- 
fication of Soils.” 

Newcomers in Seward County will be 
especially interested in the section “Gen- 
eral Soil Map,” where broad patterns of 
soils are described. They may also be in- 
terested in the information about the 
county given in the section “General Na- 
ture of the County.” 
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Figure 1,—Location of Seward County in Nebraska. 


EWARD COUNTY is in the southeastern part of 
Nebraska (fig. 1). It has a land area of 572 square 
miles, or 366,080 acres. Seward, the county seat and largest 
town, is near the center of the county. In the western and 
central parts, loess-mantled plains slope to bottom lands 
along the Big Bluc River and its tributaries. In the eastern 
part, rolling to steep uplands overlook the Oak Creek 
and Middle Creek bottom lands and the Big Blue River. 
The principal enterprise is farming. About 76 percent 
of the acreage of the county is cropland, 16 percent is na- 
tive grass and pasture, and § percent is farmsteads, wood- 
land, and urban land. Corn, grain sorghum, wheat, al- 
falfa, and soybeans are the main crops. Much of the corn 
and forage is fed te livesteck, and the wheat, soybeans, and 
most of the grain sorghum are grown for sale. There are 
many irrigated farms in the western and central parts of 
the county, where water is available from deep wells and 
flowing streams. 

Through the Upper Big Blue and the Lower Platte 
South Natural Resource Districts, farmers receive tech- 
nical assistance from the Soil Conservation Service, U.S. 
Department of Agriculture, in planning and applying soil 
and water conservation practices on the land. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soll are in Seward County, where they are Jocated, and 
how they can be nsed. The soil scientists went into the 
county knowing they likely would find many soils they 


had already seen and perhaps some they had not. They 
observed the steepness, length, and shape of slopes, the 
size and speed of streams, the kinds of native plants or 
crops, the kinds of rock, and many facts about the soils. 
They dug many holes to expose soil profiles, A profile is 
the sequence of natural layers, or horizons, in a soil; it 
extends from the surface down into the parent material 
that has not been changed much by leaching or by the ac- 
tion of plant roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles with 
those in counties nearby and in places more distant. They 
classified and named the soils according to nationwide, 
uniform procedures. The soil series and the soil phase are 
the categories of soil classification most used in local 
surveys. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Fach soil series is named for a town or 
other geographic feature near the place where a soil of 
that series was first observed and mapped. Hastings and 
Wymore, for example, are the names of two soil series. 
All the soils in the United States having the same series 
name are essentially alike in those characteristics that af- 
fect their behavior in the undisturbed landscape. 

Soils of one series can differ in texture of the surface 
soil and in slope, stoniness, or some other characteristic 
that affects use of the soils by man. On the basis of such 
differences, a soil series is divided into phases. The name 
of a soil phase indicates a feature that affects manage- 
ment. For example, Crete silt loam, 1 to 3 percent slopes, 
is one of several phases within the Crete series. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the bound- 
aries of the individual soils on acrial photographs. These 
photographs show woodlands, buildings, field borders, 
trees, and other details that help in drawing boundaries 
accurately. The soil map in the back of this publication 
was prepared from the aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a mapping 
unit is nearly equivalent to a soil phase. It is not exactly 
equivalent, because it is not practical to show on such a 
map all the small, scattered bits of soil of some other 
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kind that have been seen within an area that is domi- 
nantly of a recognized soil phase. 

Some mapping units are made up of soils of different 
series, or of different phases within one series. One such 
kind of mapping unit, the soil complex, is shown on the 
soil map of Seward County. 

A soil complex consists of areas of two or more soils, 
so intermingled or so small in size that they cannot be 
shown separately on the soil map. Each area of a com- 
plex contains some of each of the two or more dominant 
soils, and the pattern and relative proportions are about 
the same in all areas. The name of a soil complex consists 
of the names of the dominant soils joined by a hyphen. 
Butler-Slickspots complex is an example. 

In most areas surveyed there are places where the soil 
material is so rocky, so shallow, or so severely eroded 
that it cannot be classified by soil series. These places 
are shown on the soil map and are described in the sur- 
vey, but they are called land types and are given de- 
scriptive names. Rough broken land, loess, is a land type 
in Seward County. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds 
of soils in other places are asembled. Data on yields of 
crops under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kinds of soils. Yields under defined management are 
estimated for all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been as- 
sembled. The mass of detailed information then needs to 
be organized in. such a way as to be readily useful to 
different groups of users, among them farmers, managers 
of woodland and rangeland, and engineers. 

On the basis of yield and practice tables and other data, 
the soil scientists set up trial groups. They test these 
groups by further study and by consultation with farm- 
ers, agronomists, engineers, and others, then adjust the 
groups according to the results of their studies and con- 
sultation. Thus, the groups that are finally evolved reflect 
up-to-date knowledge of the soils and their behavior 
under present methods of use and management. 


General Soil Map 


The general soil map at the back of this survey shows, 
in color, the soil associations in Seward County. A soil 
association is a landscape that has a distinctive propor- 
tional pattern of soils. It normally consists of one or more 
major soils and at least one minor soil, and it is named 
for the major soils. The soils in one association may occur 
in another, but in a different pattern. 

A map showing soil associations is useful to people 
who want a general idea of the soils in a county, who 
want to compare different parts of a county, or who want 
to know the location of large tracts that are suitable for 
a certain kind of land use. Such a map is a useful gen- 
eral guide in managing a watershed, a wooded tract, or 
a wildlife area, or in planning engineering works. recrea- 


tional facilities, and community developments. It is not 
a suitable map for planning the management of a farm 
or field, or for selecting the exact location of a road,. 
building, or similar structure, because the soils in any 
one association ordinarily differ in slope, depth, stoni- 
ness, drainage, and other characteristics that affect their 
management. 

_ The soil associations in Seward County are discussed 
in the following pages. Unless otherwise stated, the terms 
for texture used in the title for each association apply 
to the surface layer. 


i. Hastings-Fillmore-Butler association 


Nearly level to gently sloping soils that have a silty sur- 
face layer and a loamy to clayey subsoil; on uplands 
mantled with loess and in depressions 


This association consists of uplands mantled with loess 
and of many depressions where water ponds after rains. 
Most areas are nearly level or very gently sloping, but a 
few small areas on side slopes of drainageways are gently 
sloping (fig. 2). 

This association covers an area of 144,065 acres, or 
about 39 percent of the county. Hastings soils make up 
about 72 percent of this association, Fillmore soils, 14 
percent, and Butler soils, 9 percent. The remaining 5 
percent is minor soils. 

Hastings soils are well drained and nearly level to 
gently sloping. Their surface layer is thick, dark-gray 
silt loam or silty clay loam. The subsoil is dark grayish- 
brown silty clay loam that has moderately slow permea- 
bility. The underlying material is pale-brown silt loam. 

Fillmore soils are in shallow depressions that are 
ponded for short periods. They have a gray silt loam 
surface layer and a light-gray silt loam subsurface layer. 
The subsoil is a dense, dark-gray claypan. The under- 
lying material is dark grayish-brown silt loam. 

Butler soils are nearly level and mainly border depres- 
sions of the uplands. Their surface layer is dark-gray silt 
loam, and the subsurface layer is thin and gray. The sub- 
soil is very dark gray clay that has strong blocky struc- 
pe The underlying material is light brownish-gray silt 
oam. 

Minor soils of this association are mainly in the Crete 
and Scott series. Crete soils are nearly level and are 
slightly higher on the landscape than the Butler soils but 
not so high as the Hastings soils. The Scott soil is in 
large depressions that are frequently ponded. 

Most of the acreage in this association is cultivated, 
and many of the nearly level soils are irrigated. Corn and 
grain sorghum are the main crops, but wheat, soybeans, 
and alfalfa are grown in small areas. Maintaining fer- 
tility is a management concern in irrigated areas and 
water erosion is a hazard on the gently sloping soils that 
are irrigated or dryfarmed. In some areas better surface 
drainage is needed to reduce ponding. 

On most of the farms in this association grain is grown 
for cash, but on a few farms most of the grain is fed to 
beef and dairy cattle. The potential for growing a wider 
variety of crops and for continued irrigation develop- 
ment is high, and crops suited to the climate can be grown 
if markets become available. Good gravel roads are on 
most, of the section lines. 
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Figure 2.—Typical pattern of soils and underlying material in association 1. 


2. Hastings-Geary association 


Moderately sloping to steep soils that are silty through- 
out; on uplands mantled with loess 


In this association are soils on uplands mantled with 
loess. .Moderately sloping and strongly sloping soils are 
along the minor drainageways. Moderately steep and 
steep soils of the uplands border the valley of the Big 
Blue River and its tributaries (fig. 3). 

This association covers an area of 56,015 acres, or 
about 15 percent of the county. Hastings soils make up 
about 71 percent of this association, and Geary soils, 18 
percent. The remaining 11 percent is minor soils. 

Hastings soils are mainly on side slopes of the smaller 
tributaries and along the upper part of slopes that border 
stream valleys in the western and central parts of the 
county. Their surface layer is very dark brown silt loam 
or silty clay loam. The subsoil is dark grayish-brown 
silty clay loam. The underlying material is silt loam. The 
severely eroded Hastings soils are lighter in color than 
the uneroded ones, and they are lower in fertility and in 
content of organic matter. 


Geary soils are mainly on the lower parts of side 
slopes that border stream valleys. Their surface layer is 
very dark brown silty clay loam. The subsoil is dark- 
brown to reddish-brown loess of the Loveland Formation. 
The severely eroded Geary soils have a lighter colored 
surface layer than the uneroded ones. 

Minor soils of this association are in the Meadin series. 
The land types Breaks-Alluvial land complex and Rough 
broken land, loess, are also in this association. They are 
moderately steep to very steep and on breaks that border 
drainageways and tributaries. Also in this association are 
narrow strips of soils on bottom lands that are occa- 
sionally flooded. 

The soils in this association have a medium acid or 
slightly acid surface layer, but their subsoil and under- 
lying material range from neutral to mildly alkaline. 
Runoff is medium to rapid. Most areas are severely 
eroded, and here fertility and content of organic matter 
are low. . 

About half of the acreage of this association is in tame 
pasture and native grasses, and grazing and mowing are 
needed to maintain a good cover of plants. The other half 
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Figure 3.—Typical pattern of soils and underlying material in association 2. 


of this association, which consists mainly of moderately 
sloping soils, is cultivated. Grain sorghum, wheat, and 
alfalfa are the major crops. The moderate to strong 
slopes and manv small gullies limit the use of large ma- 
chinery. The main concern of management on cultivated 
fields is controlling sheet and gully erosion. Practices 
that help to maintain tilth, conserve moisture, and reduce 
erosion are needed in all areas. 

Most of the farms of this association are used both for 
growing cash-grain crops and for the raising of livestock. 
The areas have potential for improving the pasture and 
livestock program. Most section lines have good gravel 
roads, but a few have unimproved roads or trails. 


8. Hobbs-Hall association 


Nearly level soils that are silty throughout; on bottom 
lands and stream terraces 


This association consists of soils on bottom lands and 
stream terraces of the major valleys and on adjacent 
valley foot slopes that border uplands (fig. 4). These 
soils are mainly nearly level, but. in some areas they are 
gently sloping. 

This association covers an area of 71,000 acres, or about 
20 percent of the county. Hobbs soils make up about 56 
percent of this association, and Hall soils, 10 percent. 


The remaining 34 percent consists of minor soils and land 
types. 

Hobbs soils are the most extensive soils in this associa- 
tion and are on the higher parts of the bottom lands and 
on foot slopes. Their surface layer is thick, grayish-brown 
silt loam. The underlying material ranges from silt loam 
to silty clay loam. Depth to the water table in these soils 
ranges from 6 to 15 feet. 

Hall soils are on stream terraces, Their surface layer is 
dark-gray silt loam or silty clay loam. The subsoil is dark 
grayish-brown silty clay loam that is moderately slowly 
permeable. The underlying material is light-gray silt 
loam. 

Minor soils of this association are mainly in the Butler, 
Crete, Hord, and Lamo series. The land types Silty al- 
luvial Jand and Wet alluvial land are also in this as- 
sociation. The Butler, Crete, and Hord soils are on stream 
terraces, and the somewhat poorly drained Lamo soils are 
on bottom lands. Silty alluvial land is along drainage- 
ways. It consists of deep channels, of oxbows, and of nar- 
row level areas that are frequently flooded and the ad- 
jacent steep banks. Wet alluvial land is in pockets or 
depressions on bottom lands, where the water table is 
high. It is wet throughout the year. 
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Figure 4.—Typical pattern of soils and underlying material in association 3. 


The soils of this association are used for cultivated 
crops and for grazing. Drainage and flood control prac- 
tices are needed to help reduce damage to crops in flooded 
areas. Soils on stream terraces, foot slopes, and bottom 
lands that are seldom flooded are used mostly for grazing. 
Corn, grain sorghum, soybeans, and alfalfa are the major 
crops. Some areas are irrigated with water pumped from 
creeks and rivers. The major concern of management in 
this association is wetness that limits crop growth. The 
main concerns in irrigated areas are maintaining fertility 
and managing water. 

Most of the farms in this association are used both for 
the growing of crops and the raising of livestock. The 
acreage in crops can be increased by draining the wet 
lands. Irrigation can be developed in some places. Good 
roads are on most section lines. 


4. Hastings-Wymore association 


Nearly level to moderately sloping soils that have a silty 
surface layer and silty or clayey subsoil; on uplands 
mantled with loess 


Tn this association are nearly level to moderately slop- 
ing soils on uplands mantled with loess. The areas are 
bordered by the Big Blue River on the west and by till- 
mantled uplands on the east (fig. 5). Only a few depres- 
sions are in this association. 

This association covers 40,000 acres, or about 11 per- 


cent of the county. Hastings soils make up about 80 per- 
cent of the association, and Wymore soils, 8 percent. The 
remaining 12 percent is minor soils. 

Hastings soils are nearly level to moderately sloping. 
The surface layer generally is dark-gray silt loam_or 
silty clay loam, but it is lighter colored in severely eroded 
areas. The subsoil is dark grayish-brown silty clay loam, 
and the underlying material is pale-brown silt loam. The 
Hastings soils in this association have a slightly finer 
textured subsoil than the Hastings soils in the western 
part of the county. 

Wymore soils are mainly in the south and central parts 
of this association. They formed in a thin mantle of loess 
that overlies glacial till and are nearly level to mod- 
erately sloping. These soils have a surface layer of gray 
silty clay loam. The subsoil is dark grayish-brown silty 
clay. The underlying material is light-gray silt loam that 
contains small amounts of lime. 

Minor soils of this association are in the Butler, Hobbs, 
and Longford series. Butler soils have a claypan and are 
on flats. Hobbs soils are in the bottoms of narrow drain- 
ageways on uplands. Longford soils formed in light- 
brown or reddish-brown loess, and they are on the lower 
part of side slopes of drainageways. 

Corn, sorghum, wheat, alfalfa, and soybeans grow well 
on soils of this association. A few areas are irrigated, but 
the wells are at a considerable depth and contain a lim- 
ited amount of water. Controlling erosion and conserving 
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Figure 5.—Typical pattern of soils and underlying material in association 4. 


water are the major concerns of management. In irrigated 
areas maintaining fertility and controlling water are also 
concerns. 

Most of the farms of this association are used for cash 
grain crops. On some of the farms, however, dairying and 
the raising of livestock are the main enterprises. Markets 
for all farm products are in Seward and nearby Lincoln. 
Crop growth can be increased if irrigation is further de- 
veloped. Good gravel roads are on all section lines. 


5. Pawnee-Sharpsburg association 


Gently sloping to moderately sloping soils that have a 
loamy or silty surface layer and clayey to silty subsoil; 
on uplands mantled with loess and glacial till 


This association consists of soils on uplands that have a 
mantle of glacial till and loess. The loess is mainly on 
the high ridgetops and the upper parts of the side slopes 
of drainageways. The glacial till is on the lower part of 
the side slopes and on some of the lower lying ridges. The 
soils in this association are mainly gently sloping to 
moderately sloping, but some are steep. Gullies cut areas 
where the drainage pattern is deeply entrenched (fig. 6). 
Many trees grow along the drainageways in this associa- 
tion. 


This association covers 30,000 acres or about 8 percent 
of the county. Pawnee soils make up about 50 percent of 
the association, and Sharpsburg soils, 46 percent. The 
remaining 4 percent is minor soils. 

Pawnee soils formed in glacial till. The surface layer 
is dark-gray and dark grayish-brown clay loam. The sub- 
soil is grayish-brown clay in the upper part and brown 
heavy clay loam in the lower part. The underlying mate- 
rial is yellowish-brown clay loam that contains pockets 
and seams of lime. 

Sharpsburg soils formed in loess. Their surface layer is 
dark-gray silty clay loam. The subsoil is dark-brown and 
brown silty clay loam, and the underlying material is 
pale-brown silt loam. 

Minor soils of this association are mostly in the Hobbs 
and Wymore series. Also in this association is the land 
type Rough broken land, till. Hobbs soils are on the 
bottom of upland drainageways. Wymore soils formed 
in a thin mantle of loess thet overlies glacial till. These 
soils are on side slopes in the upper parts of the drainage- 
ways. Rough broken land, till, is steep and is deeply 
gullied. 

Runoff is medium to rapid on these soils. Available 
water capacity is moderate to high. In severely eraded 
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Figure 6.—Typical pattern of soils and underlying material in association 5. 


areas these soils are difficult to till because of small gul- 
lies. The main concerns of management are maintaining 
the fertility and the content of organic matter, conserving 
moisture, and controlling sheet and gully erosion. 

About three-fourths of the acreage in this association 
is cultivated. Most of the farms are used both for growing 
grain for cash and for the raising of livestock. The main 
crops are grain sorghum, wheat, and alfalfa, but corn 
and soybeans also are grown. Many of the severely eroded 
soils are seeded to perennial grasses, but some of the 
strongly sloping to steep soils are in native range. The 
water supply from wells is limited in places, but it gen- 
erally is adequate for domestic and wildlife use. Gravel 
roads are on most section lines. 


6. Burchard-Steinauer association 


Moderately sloping to steep, loamy soils on uplands of 
glacial till 


This association consists of moderately sloping to steep 
soils on uplands of glacial till (fig. 7). The drainage 
system is deeply entrenched and is part of the Oak Creek 
and Middle Creek drainage basin. 

This association covers an area of 25,000 acres, or about 
7 percent of the county. Burchard soils make up about 40 


percent of the association, and Steinauer soils, 39 percent. 
The remaining 21 percent is minor soils. 

Burchard soils are moderately sloping to strongly slop- 
ing, and have a few stones on their surface. The surface 
layer is dark-gray clay loam about 12 inches thick. The 
subsoil is brown clay loam, and the underlying material 
is glacial till that contains much lime, some small stones, 
and a few boulders. 

Steinauer soils are moderately sloping to steep, and a 
few large boulders are scattered over the surface. The 
surface layer is grayish-brown clay loam that is about 
6 inches thick. The underlying material. is light brownish- 
gray and light yellowish-brown glacial till that contains 
many stains, pockets, and seams of soft lime. ; 

Minor soils of this association are in the Morrill, 
Pawnee, Sharpsburg, and Shelby series. Also in this as- 
sociation is the land type, Rough broken land, till. Mor- 
rill soils generally occupy lower positions on the land- 
scape than Burchard or Steinauer soils and have a red- 
dish-brown subsoil. Sharpsburg soils are on the high 
ridges that are mantled with loess. Shelby soils are gently 
sloping to moderately sloping and are mostly on the lower 
parts of concave slopes. Pawnee soils are on the lower parts 
of ridgetops. Rough broken land, till, is steep and occu- 
pies breaks on till material along minor drainageways of 
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Figure 7—Typical pattern of soils and underlying material in association 6. 


the Oak Creek and Middle Creek drainage system. Many 
trees and shrubs are in these steep areas. 

Runoff is rapid on the soils of this association. The 
content of organic matter is medium to low. Because of 
the short, irregular slopes, the use of large machinery is 
limited. Grain sorghum, alfalfa, and wheat are suitable 
crops for the moderately sloping soils. The main concerns 
of management are preventing gully and sheet, erosion, 
conserving moisture, and maintaining tilth and fertility. 
Most of the steeper areas are in native grasses or in pasture 
of tame grasses. 

Most of the farms in this association are used both for 
growing cash grain crops and for the raising of livestock. 
In a few areas adequate water for livestock is difficult to 
obtain. Good gravel roads are on most section lines. 


Descriptions of the Soils 


In this section the soil series and the mapping units of 
Seward County are described. The procedure is to de- 
seribe first each soil series, and then the mapping units in 


that series. Thus, to get full information on any mapping 
unit, it is necessary to read both the description of that 
unit and the description of the soil series to which the 
unit belongs. 

Each series contains a short, nontechnical description 
of a representative soil profile and a detailed, technical 
description of the same profile that scientists, engineers, 
and others can use in making technical interpretations. 
If the profile of a given mapping unit differs from the 
representative profile, the differences are stated in the 
description of the mapping unit, unless they are apparent 
in the name of the mapping unit. The colors described are 
for dry soils unless otherwise noted. 

As mentioned in the section “How This Survey Was 
Made,” not all mapping units are members of a soil series. 
Wet alluvial land, for example, does not belong to a soil 
series; but, nevertheless, it is listed in alphabetical order 
along with the soil series. 

Following the name of each mapping unit is a symbol 
in parentheses. This symbol identifies the mapping unit 
on the detailed soil map, which is at the back of this 
survey. Listed at the end of each description of a map- 
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ping unit is the capability unit, range site, and wind- 
break suitability group in which the mapping unit has 
been placed. The page on which each interpretive group 
is described can be found by referring to the “Guide to 
Mapping Units” at the back of this survey. 

Many of the terms used in describing the soil series and 
thea mapping units are defined in the Glossary and are 
described more fully in the Soil Survey Manual (6). 
The approximate acreage and the proportionate extent 
of the mapping units are shown in table 1. 


Breaks-Alluvial Land Complex 


Breaks-Alluvial land complex (By) consists of steep 
to very steep breaks and of narrow, nearly level areas 


1Ttalic numbers in parentheses refer to Literature Cited, p. 83. 


of alluvial land along drainageways of the uplands. 
About 75 percent of the complex is steep excessively 
drained soil on side slopes of the uplands that has a sur- 
face layer of dark-gray to brown silty clay loam and 
underlying material of pale-brown to yellowish-brown 
and medium textured to moderately fine textured loess. 
The remaining 25 percent is nearly level, narrow alluvial 
land made up of very dark gray, medium-textured sedi- 
ment that accumulated on the bottom lands of narrow 
drainageways. 

The bottom land is occasionally flooded and has un- 
crossable, deeply entrenched channels where slopes are 
steep. Runoff is very rapid on the Breaks part of this 
complex, and permeability is moderately slow. Gullies 
and overfalls are common in pastures that are over- 
grazed. 


TaBLE 1.—Approximate acreage and proportionate extent of the soils 


Soil Acres | Percent 

Breaks-Alluvial land complex___-_----------- 5, 201 14 
Burchard clay loam, 7 to, 12 percent slopes__--| 1, 500 4 
Burchard clay loam, 7 to 12 percent slopes, 

C100CO sn on ecate sen eeens deeseke tes aeee ce 5, 312 1.5 
Burchard-Steinauer clay loams, 12 to 17 per- 

GOttb SONGS. nck seen twee cccdee ee ween 2, 344 .6 
Burchard-Steinauer clay loams, 12 to 17 per- 

cent slopes, eroded__.______-_-_------------ 633 .2 
Butler silt loam_._._._..-.--------.-------- 11, 765 3. 2 
Butler silt loam, terrace_._...-.-.----------- 8, 318 2.3 
Butler-Slickspots complex____-_-_----------- ak 
Crete silt loam, 0 to 1 percent slopes .8 
Crete silt loam, 1 to 3 percent slopes 5 
Crete silt loam, terrace, 1 to 3 percent slopes...| 1, 802 5 
Fillmore silt loam......-------------------- 19, 670 5.4 
Geary silty clay loam, 3 to 7 percent slopes, 

C2) 0 (0 |) a ee ee ne ee ee 380 el 
Geary silty clay loam, 7 to 12 percent slopes, 

CPU 0SO och oel. ocleeacceaaneususteneos esac 3, 959 li 
Geary silty clay loam, 7 to 12 percent slopes, 

severely eroded._..__-_._..--------------- 2, 963 8 
Geary silty clay loam, 12 to 31 percent slopes, 

severely eroded________._______.---------- 1, 029 .3 
Hall silt loam, 0 to 1 percent slopes-._..------ 2,818 .8 
Hall silt loam, 1 to 3 percent slopes.-_..------ 1, 987 «5 
Hall-Slickspots complex, 1 to 3 percent slopes__| _1, 227 .3 
Hastings silt loam, 0 to 1 percent slopes_---_--- 54, 466 15. 0 
Hastings silt loam, 1 to 3 percent slopes._.-... 41, 288 11.4 
Hastings silty clay loam, 1 to 3 percent slopes, 

CTORGd = 225 eo ae aSe eee eee beeeeee, 7, 749 2.1 
Hastings silty clay loam, 3 to 7 percent slopes, 

CTOGGd = oe She sessces teases aes au 35, 885 9.8 
Hastings silty clay loam, 7 to 12 percent slopes, 

PINCE0 cc councosuGomuseceunnmcudoascus 18, 389 3.7 
Hastings silty clay loam, 3 to 7 percent slopes, 

severely eroded_____._------------------- 2, 028 .6 
Hastings silty clay loam, 7 to 12 percent slopes, 

severely eroded.__...---.----.------------ 17, 124 4,7 
Hastings silty clay loam, 12 to 17 percent 

slopes, severely eroded_..-...----.-------- 7,497 2.0 
Hastings silty clay loam, terrace, 3 to 7 percent 

slopes, eroded._.____-_..----------------- 891 .2 
Hastings soils, 1 to 3 percent slopes, severely 

CPOGCGO phe ete Sek ele he ee 125 () 
Hobbs silt loam, occasionally flooded____---.-- 9, 179 2.5 
Hobbs silt loam, 0 to 1 percent slopes_.-.----- 13, 569 3.7 
Hobbs silt loam, 1 to 3 percent slopes..------- 10, 676 2.9 


1 Less than 0.1 percent. 


Soil Acres | Percent 
Hobbs silt loam, 3 to 7 percent slopes_.------- 4,710 1.3 
Hobbs silty clay loam, 0 to 1 percent slopes 2, 265 .6 
Hord silt loam, 0 to 1 percent slopes------ -| 1,143 3 
Lamo silty clay loam_..-------------------- 2, 265 .6 
Longford silty clay loam, 5 to 12 percent slopes, 

OP0GCN occ ceca dcwenecioueeededeneeecee 2, 234 6 
Marsh ccc occceesaceseeecciseeeosesssce 280 (0) 
Meadin soils, 7 to 31 percent slopes, eroded____| 1, 009 3 
Morrill clay loam, 7 to 12 percent slopes, eroded- 643 .2 
Pawnee clay loam, 3 to 7 percent slopes--_..--- 683, 2 
Pawnee clay loam, 3 to 7 percent slopes, eroded_| 4, 874 1.3 
Pawnee clay loam, 7 to 12 percent slopes------ 430 .1 
Pawnee clay loam, 7 to 12 percent slopes, 

eroded ce occosweceeekerersocseyceceooses 5, 305 14 
Pawnee soils, 3 to 7 percent slopes, severely 

TOC. 22 secu ote cccudcsccerceennscecedes 439 1 
Pawnee soils, 7 to 12 percent slopes, severely 

GrOded «=. so sseeenwekecaeuesessceooeses se 3, 896 11 
Rough broken land, loess.....--------------- 1, 311 4 
Rough broken land, till-.------------------- 2, 715 7 
Scoté silt loam..-.--.-------------+4++s<55+ 946 .3 
Sharpsburg silty clay loam, 3 to 7 percent 

slopes, eroded._._---_---------------------- 5, 804 1.6 
Sharpsburg silty clay loam, 3 to 7 percent 

slopes, severely eroded___..--.------------ 724 2 
Sharpsburg silty clay loam, 7 to 12 percent 

slopes, €rodeds-..-00 4-cescsieeseeessueses 4, 709 1,3 
Sharpsburg silty clay loam, 7 to 12 percent 

slopes, severely eroded__-.---.------------ 2, 526 at 
Sharpsburg silty clay loam, 12 to 17 percent 

slopes, severely eroded. __..-.------------- 442 1 
Shelby clay loam, 5 to 12 percent slopes, eroded_) 1, 066 3 
Shelby clay loam, 7 to 12 percent slopes__-_--- 541 1 
Silty alluvial land__.-.-.------------------- 10, 598 2.9 
Steinauer clay loam, 7 to 12 percent slopes, 

CLOdEd evo twa cicumentdeece-ceeeeeenese oS 8, 925 11 
Steinauer clay loam, 12 to 31 percent slopes..-) 4, 641 1.3 
Steinauer clay loam, 12 to 31 percent slopes, 

CPOdEd o.2:o ec eepuncwetersasecccceen cee, 1, 447 4 
Wet alluvial land__-___._------------------- 458 1 
Wymore silty clay loam, 0 to 1 percent slopes_- 693 2 
Wymore silty clay loam, 1 to 3 percent slopes_- 528 ol, 
Wymoie silty clay loam, 3 to 7 percent slopes, 

eroded... c= ok eee eudeccemcucomecseesen 815 12 
Wymote soils, 7 to 9 percent slopes, eroded_-_- 339 ol 

Water areas_...------------------------- 1, 605 4 

TOtAlect enter eke ew soos se escess 366, 080 100. 0 
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This complex is not suitable for crops. The vegetation 
on the side slopes is mainly tall and mid grasses, though 
trees grow in places. Similar grasses, tall annual weeds, 
trees, and woody shrubs grow on the bottom lands. Both 
parts in capability unit VIe-9, dryland; Breaks is in 
Silty range site, and Alluvial land is in Silty Overflow 
range site; both parts in Silty to Clayey windbre:k 
suitability group. 


Burchard Series 


In the Burchard series are deep, well-drained soils 
that are moderately sloping to strongly sloping. These 
soils formed in moderately fine textured, limy glacial till 
on uplands (fig. 8). 

In a representative profile the surface Jayer is dark- 
gray to dark grayish-brown clay loam that is about 12 
inches thick and contains a few small pebbles and stones. 
The subsoil is about 17 inches thick. The upper 12 inches 
of the subsoil is brown clay loam, and the lower 5 inches 


Figure 8.—Profile of a Burchard clay loam. This soil formed in 
limy glacial till and contains a few stones throughout its profile. 


is pale-brown clay loam that contains much lime. The 
subsoil also contains many coarse sand grains and a few 
small pebbles and stones. The underlying material is limy 
glacial till that is clay loam in texture. It contains a few 
small to medium pebbles and stones. 

Permeability of the Burchard soils is moderately slow. 
Available water capacity is high. Runoff is rapid, and if 
the steeper soils are cultivated they are subject to severe 
erosion. 

Most of the less sloping areas of these soils are culti- 
vated and are dry-farmed. The steeper areas are mapped 
in complexes with Steinauer soils and are mostly in 
native and tame grasses. 

Representative profile of Burchard clay loam, 7 to 12 
percent slopes (in native grasses 400 feet north and 264 
feet east of the center of sec. 93, T. 12 N., R.4 E.): 


All—0 to 7 inches, dark-gray (10Y¥YR 4/1) clay loam, very 
dark gray (10YR 3/1) when moist; weak, fine, gran- 
ular structure; slightly hard when dry, friable when 
moist; few small pebbles and stones; slightly acid: 
clear, smooth boundary. 

Al2—7 to 12 inches, dark grayish-brown (10YR 4/2) ‘clay 
loam, very dark grayish brown (10YR 3/2) when 
moist; weak, medium and fine, subangular blocky 
structure; slightly hard when dry, friable when 
moist; few small pebbles and stones; neutral; clear, 
smooth boundary. 

B21t—12 to 18 inches, brown (10¥R 4/8) clay loam, dark 
brown (10YR 3/3) when moist: weak, coarse, sub- 
angular blocky structure that parts to moderate, 
medium, subangular blocky; hard when dry, firm 
when moist: few small pebbles and stones; neutral: 
abrupt, smooth boundary. 

B22t—18 to 24 inches, brown (10YR 5/8) clay loam, dark 
brown (10¥R 4/3) when moist; weak, medium, pris- 
mutic structure that parts to moderate, medium, sub- 
angular blocky; hard when dry, firm when moist: 
few small pebbles and stones; calcareous; mildly 
alkaline; a few small lime concretions; clear, smooth 
boundary. 

B3—24 to 29 inches, pale-brown (10YR 6/8) clay loam, brown 
(10¥R 5/3) when moist; weak, coarse, snbangular 
blocky structure to moderate, medium, subangular 
bloeky ; hard when dry, firm when moist; few small 
pebbles and stones; calcareous; moderately alkaline; 
many small lime coneretions; gradual, smooth bound- 


ary. 

O—29 to 60 inches, equal parts light-gray (LOYR 7/2) and 
very pale brown (10YR 7/4) clay loam, equal parts 
light brownish-gray (10YR 6/2) and light yellowish- 
brown (10YR 6/4) when moist; weak, medium, sub- 
angular blocky structure to massive; hard when dry, 
firm when moist; few small and medium pebbles and 
stones; caleareons; moderately alkaline; many 
pockets of soft white lime; common coarse, distinct, 
reddish-brown stains; a few iron coneretions. 


The A horizon ranges from 5 to 16 inches in thickness. It is 
clay loam or loam in texture and very dark gray to dark 
grayish brown in color. 

The B horizon ranges from 12 to 25 inches in thickness. 
The lower part of the B horizon and the C horizon contain 
masses of white lime in old root channels, cracks, and open- 
ings. These layers are also streaked with few to many stains. 
Depth to lime is 15 to 30 inches. A few small stones, pebbles, 
and boulders are scattered throughout the profile. 

Burchard soils are near the Pawnee, Shelby, and Steinauer 
soils, which also formed in limy till. Burchard soils have a 
less clayey B horizon than Shelby and Pawnee soils and are 
less deep to lime. They have a thinner solum and are shal- 
lower to lime than Shelby soils. Burehard soils are better 
developed than Steinauer soils. 


Burchard clay loam, 7 to 12 percent slopes (BdC}.— 
This soil has the profile described as representative for 
the series. It is well drained and occurs on convex side 
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slopes and narrow ridgetops in the Oak Creek and Middle 
Creck drainage area. A few areas are cut by gullies. 

Included with this soil in mapping are a few small 
areas of Morrill soils. 

Nearly all areas of this soil are in native grass. Water 
erosion 1s a hazard unless a good cover is kept on this 
soil to contro] surface runoff. This soil is suitable for 
growing trees in windbreaks and for use as wildlife habi- 
tat. Capability unit TIIe-1, dryland, and TVe-1, irri- 
gated; Silty range site; Silty to Clayey windbreak suit- 
ability group. 

Burchard clay loam, 7 to 12 percent slopes, eroded 
(BdC2).—This sot] is on uplands. Its surface layer is thinner 
than that described as representative of the serics. Also, 
it is slightly lighter in color, and lime is higher in the 
profile. 

Included with this soil in mapping are a few small se- 
verely eroded areas. 

Available water capacity is high m this soil, and mois- 
ture is released readily to plants. Water erosion is a 
hazard, and control of runoff is needed. 

Most of the acreage is cultivated. This soil is suited 
to all crops commonly grown in the county and is also 
suitable for growing trees in windbreaks and for use as 
wildlife habitat. Capability unit IT[Te-1, dryland, and 
TVe-1, irrigated; Silty range site; Silty to Clayey wind- 
break suitability group. 

Burchard-Steinauer clay loams, 12 to 17 percent 
slopes (BRD}.—These soils are on uplands. About 60 per- 
cent of this complex is Birchard soils on concave slopes 
and along the upper parts of drainageways, and 40 per- 
cent is Steinauer soils on convex slopes where runoff is 
rapid. 

The surface laver of the Burchard soil in this unit is 
thinner than that in the profile described as representa- 
tive of the Burchard series. Also, the subsoil and under- 
lying material contain more coarse gravel, small stones, 
boulders, and lime. 

The Steinauer soil in this unit has a profile similar to 
that described as representative of the Steinauer series. 

Most of the acreage of this unit is in permanent grass. 
The soils are suited to native grass, tame pasture, and 
close-growing cultivated crops. Trees grow well in wind- 
breaks. In cultivated areas water crosion is a hazard. In 
overgrazed pastures gullies are likely to form in drain- 
ageways. Both soils in capability unit [Ve-11, dryland; 
Burchard soils in Silty range site, and Steimauer soils in 
Limy Upland range site: both soils in Silty to Clayey 
windbreak suitability group. 

Burchard-Steinauer clay loams, 12 to 17 percent 
slopes, eroded (BRD2).—About 70 percent of this complex 
is a Burchard clay loam that is strongly sloping and con- 
cave, and 30 percent is a Steinauer clay loam that is con- 
vex. About half of the original surface layer of these 
soils has been washed away by erosion. 

Except that lime is nearer the surface in the more 
eroded areas, the Burchard soil in this complex has a 
profile similar to that described as representative for the 
Burchard series. Also, the clay loam subsoil and under- 
lying material contain more pockets of lime, coarse 
gravel, stones, and small boulders. Except that the sur- 
vace layer is thinner, the Stcinauer soil in this complex 


has a profile similar to that described as representative 
for the Steinauer series. 

A few areas of this complex are cultivated, and small 
grains and alfalfa are the main crops. Most of the acre- 
age is in tame pasture consisting of mixed bromegrass 
and legumes. Some areas have been reseeded to native 
grasses. The strong slopes, medium fertility, severe haz- 
ard of erosion, and limitations to using large machinery 
make these soils better suited to pasture than to cultivated 
crops. Trees grow well in windbreaks. Upland wildlife 
use areas of these soils for cover and nesting and as a 
source of food. Both soils in capability unit [Ve-11, dry- 
land; Burchard soil is in Silty range site, and Steinauer 
soil is in the Limy Upland range site; both soils in Silty 
to Clayey windbreak suitability group. 


Butler Series 


The Butler series consists of deep, somewhat poorly 
drained, nearly level soils on uplands and stream_ter- 
races. These soils have a dense claypan subsoil. They 
formed in loess material. ; 

In a representative profile the surface Jayer is dark- 
gray silt loam about 10 inches thick. The subsurface 
layer is 2 inches thick and is gray silt loam that changes 
abruptly to the claypan subsoil. The subsoil is 32 inches 
thick. The upper 14 inches of the subsoil is a very dark 
gray clay that is very hard when dry and very firm when 
moist. The next 9 inches is dark-gray silty clay. The 
lower 9 inches is gray silty clay loam. The underlying 
material is light brownish-gray silt loam that is mod- 
erately alkaline and contains a few faint reddish-brown 
stains. ; a 4 . 

Permeability of the Butler soils is slow. Available 
water capacity is high, but moisture is absorbed and re- 
leased slowly to plants. These soils are slightly acid in 
the surface layer. Fertility is high. 

These soils are cultivated. Crops that are grown on 
dryland areas show the effects of drought several days 
sooner than those grown on the more permeable soils 
which release moisture more readily. Because of the 
slowly permeable subsoil the surface layer is saturated 
with moisture during wet seasons. This causes some de- 
nitrification, Some of the Butler soils in the northwestern. 
and central parts of the county are irrigated. 

Representative profile of Butler silt loam (0 to 1 per- 
cent slopes) (in a cultivated field 50 feet west and 528 
feet north of the southeast corner of sec. 3, T. 10 N., 
R.14E.): 

Ap—O to 6 inches, dark-gray (10YR 4/1) silt loam, very dark 
gray (10YR 3/1) when moist; .weak, fine, granular 
structure; slightly hard when dry, friable when 
moist; slightly acid; clear, smooth boundary. 

Al—6 to 10 inches, dark-gray (10YR 4/1) silt loam, very 
dark gray (10YR 3/1) when moist; weak, medium, 
granular structure; slightly hard when dry, friable 
when moist; slightly acid: clear, smooth boundary. 

A2—10 to 12 inches, gray (10YR 5/1) silt loam, dark gray 
(10¥R 4/1) when moist; weak, medium and fine, 
crumb structure; slightly hard when dry, friable 
when moist; slightly acid; abrupt, smooth boundary. 

B21t—12 to 26 inches, very dark gray (10YR 3/1) clay, black 
(10YR 2/1) when moist; moderate, coarse, prismatic 
structure that parts to strong, coarse, blocky; very 


hard when dry, very firm when moist; neutral; 
films on ped surfaces; clear, smooth boundary. 
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B22t—26 to 38 inches, dark-gray (10YR 4/1) silty clay, black 
(1OYR 2/1) when moist; moderate, medium, pris- 
matic structure that parts to strong, medium, blocky: 
very hard when dry, very firm when moist: neutral; 
films on ped surfaces; clear, smooth boundary. 

B38—35 to 44 inches, gray (1O0YR 5/1) silty clay loam, dark 
gray (10YR 4/1) when moist; moderate, medium, 
subangular blocky structure; hard when dry, firm 
when moist; moderately alkaline; a few small, soft 
lime segregations; clear, smooth boundary. 

C—44 to 60 inches, light brownish-gray (2.5Y 6/2) silt loam, 
grayish brown (2.5Y 5/2) when moist: massive: 
slightly hard when dry, friable when moist: mod- 
erately alkaline; a few fine, faint, reddish-brown 
stains. ‘ 


The A horizon ranges from 7 to 14 inches fn thickness and 
is medium acid to slightly acid. The A2 horizon ranges from 
1 to 8 inches in thickness. 

The B horizon ranges from 28 to 86 Inches in thickness. 
The upper part of the B horizon ranges from black to very 
dark gray in color and is clay or silty clay in texture. The 
lower part ranges from silty clay to silty clay loam and is 
mildly alkaline and moderately alkaline. 

The © horizon is light brownish-gray to gray silt loam to 
silty clay loam that contains a variable amount of reddish- 
brown mottles and few to many lime segregations. The water 
table is at a depth of 6 to 15 feet on stream terraces, but is 
more than 50 feet in the uplands. 

Butler soils are near the Crete, Fillmore, Hastings, and 
Wrmore soils. Butler soils have a thin gray A2 horizon and 
a darker, thicker, and finer textured B horizon than the 
Crete and Hastings soils. The Butler soils in Seward County 
generally have lime higher in the profile than these soils. 
They have a thinner, less distinct, gray A2 horizon than Fill- 
more soils and a darker more clayey B horizon than Wymore 
soils, 

Butler silt loam (0 to 1 percent slopes) (Bu).—This soil 
has the profile described as representative of the series. 
It occurs on uplands. The areas range from 10 to 120 
acres, 

In some places the surface layer is gray or a faint gray 
and a subsurface layer is present. 

Included with this soil in mapping are small areas of 
alkali slickspots. Also included are small areas of Fill- 
more soils, which were buried by several inches of fill 
material during land leveling. 

The claypan subsoil is slowly permeable to water, air, 
and roots, and the surface layer is saturated during wet 
seasons. During dry seasons this soil releases moisture 
slowly to plants. Runoff is slow, and the content of or- 
ganic matter is moderate. 

Corn is grown in most areas that are irrigated, but in 
some areas soybeans and grain sorghum are grown. 
Areas that are dryfarmed are mainly in grain sorghum, 
wheat, and alfalfa. Trees grow well in windbreaks, and 
certain kinds of wildlife use these areas as sources of 
food. After about 2 years of growth, the root systems of 
most annual crops have difficulty extending through the 
dense claypan. The main concerns of management are 
maintaining fertility and managing water properly. 
Capability unit [Iw-2, dryland, and IIw-~2, irrigated; 
Clayey range site; Silty to Clayey windbreak suitability 
group. 

Butler silt loam, terrace (0 to 1 percent slopes) (2Bu),— 
This soil is on stream terraces of some major stream 
valleys. Areas of this soil range from 6 to 40 acres, The 
surface layer of this soil is less acid than that described 
as representative for the series. Also, the subsoil is not 
so thick and contains more segregated lime and some lime 


coneretions. The depth to the water table ranges from 6 
to 15 feet. 

Included with this soil in mapping are small areas of 
Hobbs soils. Also included are a few small saline-alkali 
areas, 

The slowly permeable subsoil limits the amount of 
rainfall or irrigation water that this soil can absorb and 
also the amount it releases to plants, Thus, more frequent 
irrigation is needed to maintain a good supply of mois- 
ture for plants. If managed for dryland the soil is 
droughty during dry seasons. Runoff is slow after rains. 

Nearly all areas of this soil are cultivated, and grain 
sorghum, wheat, and alfalfa are the main crops. In areas 
where supplemental water is available, this soil is well 
suited to irrigation. Fertility needs to be maintained, 
and in irrigated areas managing water is a concern, Trees 
grow well in windbreaks. Capability unit ITw-2, dryland, 
and IIw-2, irrigated; Clayey range site; Silty to Clayey 
windbreak suitability group. 

Butler-Slickspots complex (0 to 1 percent slopes) 
(BT) —-These soils have a claypan and occur on stream 
terraces of the major stream valleys, About 70 percent 
of this complex is Butler silt loam, terrace, and 30 per- 
cent is Slickspots. The areas of Slickspots are affected by 
saline-alkali characteristics. Moderate amounts of ex- 
changeable sodium in the Slickspots cause the soil to be 
very sticky when wet and very hard when dry. 

The surface layer of the Butler soil in this unit is 
slightly thinner than that described as representative of 
the Butler series. The Slickspots part of the complex has 
a profile similar to that described for Slickspots. 

These soils are suitable for cultivation. Areas of Slick- 
spots, however, are difficult to cultivate. Fewer crops 
grow on the Slickspots part of this complex than on the 
Butler part. Grain sorghum and legume crops are more 
tolerant of the alkali condition of these soils than corn, 
especially during dry seasons. In areas where the Slick- 
spots are most common, this complex is best suited to 
grasses that tolerate alkali (4). . . 

The main concerns of management are leaching sodium 
salts to a lower depth with irrigation water, improving 
tilth and permeability, and increasing the intake rate. 
Trees can be grown in windbreaks, and some kinds of 
upland wildlife use these areas for cover, nesting, and 
as a source of food. Both parts in capability unit ITIs~1, 
dryland, and ITIs—1, irrigated; Butler soils are in the 
Clayey range site and the Silty to Clayey windbreak 
suitability group; Slickspots is in the Saline Lowland 
range site and the Moderately Saline-alkali windbreak 
suitability group. 


Crete Series 


The Crete series consists of deep, moderately well 
drained soils on uplands and stream terraces. These soils 
formed in medium-textured loess. 

In a representative profile the dark-gray silt loam sur- 
face layer is 14 inches thick. The subsoil is about 25 
inches thick. The upper 10 inches is dark grayish-brown 
silty clay which is very hard when dry and very firm 
when moist. The middle 9 inches is brown silty clay. 
The lower 6 inches is grayish-brown silty clay loam. The 
underlying material is light brownish-gray silty clay 
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loam to pale-brown silt loam, and it contains a few small 
lime concretions and has faint reddish-brown mottles. 

Permeability of the Crete soils is slow. Available water 
capacity is high. Because the clayey subsoil absorbs and 
releases water slowly to plants, these soils are somewhat 
droughty during dry seasons. They are easy to till. Con- 
tent of organic matter is moderate, and fertility is high. 

Nearly all of the areas of Crete soils are cultivated, but 
a few areas remain in native grasses. These soils are well 
suited to most grain and legume crops that are commonly 
grown in the county under either dryland or irrigated 
management. 

Representative profile of Crete silt loam, 0 to 1 percent 
slopes (in a cultivated field 75 feet south and 0.2 mile 
west of the northeast corner of sec. 30, T. 9 N., R. 3 E.): 


Ap—0 to 7 inches, dark-gray (10YR 4/1) silt loam, very dark 
brown (10YR 2/2) when moist; weak, fine, granular 
structure; slightly hard when dry, friable when 
moist; medium acid; abrupt, smooth boundary. 

to 14 inehes, dark-gray (10YR/1) silt loam, very 

dark gray (10YR 3/1) when moist; weak, medium 

subangular blocky structure that parts to weak, medi- 
um, crumb: slightly hard when dry, friable when 
moist; medium acid; clear, smooth boundary. 

B21t—14 to 24 inches, dark grayish-brown (10¥R 4/2) silty 
clay, very dark grayish brown (10YR 38/2) when 
moist; moderate, coarse, prismatic structure that 
parts to moderate, medium, blocky; very hard when 
dry, very firm when moist; slightly acid; clear, 
smooth boundary. 

B22t—24 to 33 inches, brown (10YR 5/8) silty clay, dark 
brown (10YR 4/3) when moist; moderate, coarse, 
prismatie structure that parts to moderate, coarse, 
blocky; very hard when dry, very firm when moist; 
slightly acid; clear, smooth boundary. 

B38—33 to 39 inches, grayish-brown (10¥R 5/2) silty clay 
loam, dark grayish brown (10YR 4/2) when moist; 
weak, coarse, prismatic structure that parts to weak, 
eoarse, subangular blocky; hard when dry, firm when 
moist; neutral; clear, smooth boundary. 

C1—39 to 48 inches, light brownish-gray (10YR 6/2) silty 
clay loam, brown (10YR 5/3) when moist; weak, 
coarse, prismatie structure; hard when dry, firm 
when moist; mildly alkaline: a few small lime con- 
eretions: gradual, smooth boundary. 

C2—48 to 60 inches, pale-brown (10¥R 6/3) heavy silt loam, 
brown (10YR 5/3) when moist; massive; slightly 
hard when dry, friable when moist; calcareous: 
mildly alkaline; a few fine, faint reddish-brown 
mottles. 


The A horizon ranges from 8 to 15 inches in thickness. It is 
silt loam in texture in most places, but on the very gently 
sloping soils along shallow upland drainageways it is silty 
clay loam in places. It ranges from dark brown to dark gray 
in color. 

The B horizon ranges from 23 to 30 inches in thickness. It 
ranges from clay to silty clay in texture in the upper part, 
and it ranges from brown to dark grayish brown in color. 

The C horizon ranges from silt loam to light silty clay 
loam and contains varying amounts of lime concretions and 
reddish-brown mottles. The reaction in the C horizon is neu- 
tral or mildly alkaline, and depth to lime ranges from 36 to 
60 inches. The depth to the water table ranges from 8 feet in 
some areas on stream terraces to more than 100 feet in the 
uplands. 

Crete soils are near the Butler, Fillmore, Hastings, and 
Wymore soils. Crete soils have a more clayey and darker B 
horizon than the Hastings soils. They are better drained and 
Jack the A2 horizon that is in the Butler and Fillmore soils, 
and they have less distinct mottling in the lower part of the 
B and the C horizons than these soils. Crete soils have a 
dark colored B2 horizon than the Wymore soils, and they 
are less gray and contain fewer mottles in the lower part of 
the subsoil and substratum than the Wymore soils. 


A12—T 


Crete silt loam, 0 to 1 percent slopes (Ce).—This soil 
has the profile described as representative for the series. 
Tt is on uplands. Included with this soil in mapping are 
a few small somewhat poorly drained depressions. 

Runoff is slow on this soil. In areas that are dryfarmed, 
this soil is suited to grain sorghum, wheat, and alfalfa. 
In irrigated areas, corn and soybeans are the main crops. 
Trees grow well in windbreaks, and wildlife use the areas 
as a source of food. 

Lime is needed for legumes. Fertility needs to be main- 
tained. When not protected by vegetation, soil blowing 
is a hazard. Capability units [Is-2, dryland, and IIs-2, 
irrigated; Clayey range site; Silty to Clayey windbreak 
suitability group. 

Crete silt loam, 1 to 3 percent slopes (CeA).—This 
moderately well drained soil is on uplands and on the 
sides of shallow drainageways. 

This soil has a thinner surface layer than that de- 
scribed as representative for the Crete series. The hazard 
of erosion is slight. Sheet erosion has removed some of 
the original surface soil on the longer slopes. Included 
with this soil in mapping are small areas of moderately 
eroded soils that have a silty clay loam surface layer. 

Most areas of this soil are cultivated. This soil is well 
suited to grain sorghum, wheat, and alfalfa. Irrigated 
fields are mostly in corn, grain sorghum, and soybeans. 
Trees grow well in windbreaks. This soil is used by wild- 
life as a source of food and for habitat. Maintaining 
fertility is a main concern, and maintaining good tilth 
and conserving moisture are also concerns. During seasons 
of below normal rainfall, the soil is droughty unless irri- 
gated. Capability units IIe-2, dryland, and [e-2, irri- 
gated; Clayey range site; Silty to Clayey windbreak suit- 
ability group. 

Crete silt loam, terrace, 1 to 3 percent slopes (2CeA).— 
This soil is on stream terraces of major valleys. 

The surface layer and subsoil are not so thick as those 
in the profile described as representative for the Crete 
series. Also, the underlying material is more alkaline, 
contains more lime segregations, and is not so fine tex- 
tured. Included with this soil in mapping are small areas 
of saline-alkali soils. : 

Nearly all areas of this soil are cultivated. Grain sor- 
ghum, wheat, and alfalfa are the main crops. Trees grow 
well in windbreaks. Wildlife use the areas as sources of 
food and as habitat. Because the subsoil is clayey and 
moisture is released slowly to plants, this soil is droughty 
for corn and soybeans during dry seasons. Fertility needs 
to be maintained. The main concerns of management are 
reducing runoff and conserving moisture. Capability units 
TIe-2, dryland, and IJe-2, irrigated; Clayey range site; 
Silty to Clayey windbreak suitability group. 


Fillmore Series 


The Fillmore series consists of deep, poorly drained, 
nearly level soils that have a claypan. These soils formed 
in loess. They are in shallow depressions or basins on 
upland and are occasionally flooded by water from ad- 
jacent higher areas. : 

In a representative profile the surface layer is gray silt 
loam about 8 inches thick. The subsurface layer is light- 
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gray silt loam about 4 inches thick. The subsoil is 29 
inches thick. It is dark-gray silty clay in the upper 12 
inches, gray silty clay in the next 8 inches, and gray 
silty clay loam in the lower 9 inches. The underlying 
material is grayish-brown silty clay loam that contains 
small amounts of lime and faint, yellowish-brown stains. 

Available water capacity is high in these soils. Fertil- 
ity is medium. Fillmore soils are occasionally ponded for 
1 week to several weeks after intense rains. Unless ade- 
quate drainage outlets are provided, the excess water is 
removed slowly by evaporation and infiltration. 

Most areas of Fillmore soils are cultivated, and a few 
are in permanent pasture. 

Representative profile of Fillmore silt loam (in a 
cultivated field 150 feet north and 0.1 mile east of the 
southwest corner of sec. 27, T. 11 N., R.1 E.): 


Ap—0 to 8 inches, gray (10YR 5/1) silt leam, very dark 
gray (10YR 3/1) when moist: weak, fine, granular 
structure; slightly hard when dry, friable when 

; moist; medium acid; clear, smooth boundary. 

A2—S to 12 inches, light-gray (1OYR 7/1) silt loam, gray 
(10YR 5/1) when moist; weak, medium, platy strue- 
ture; soft when dry, very friable when moist; medi- 
um acid; abrupt, smooth boundary. 

B2it—12 to 24 inches, dark-gray (10¥R 4/1) silty clay, black 
(10Y¥R 2/1) when moist: moderate, coarse, prismatic 
structure that parts te strong, medium, blocky: ex- 
tremely hard when dry, extremely firm when moist; 
slightly acid; clear, smooth boundary. 

B22t—24 to 82 inches, gray (1OYR 5/1) silty clay, very dark 
gray (10YR 3/1) when moist; moderate, coarse, 
prismatie structure that parts to moderate, medium, 
blocky: very hard when dry, very firm when moist: 
neutral; clear, smooth boundary. 

B3—32 to 41 inches, gray (10YR 5.5/1) silty clay loam, dark 
gray (10YR 4/1) when moist; moderate, coarse and 
medium, subangular blocky structure; hard when dry, 
firm when moist; ealeareous; mildly alkaline: 
gradual, smooth boundary, 

C—41 to 60 inches, grayish-brown (10YR 5/2) silty clay loam, 
dark grayish brown (1OYR 4/2) when moist; weak, 
coarse, subangular blocky structure; slightly hard 
when dry, friable when moist: calcareous: mildly 
alkaline; streaks of soft lime; common medium, faint, 
yellowish-brown stains, 


The A horizon ranges from § to 16 inches in thickness. The 
Ap horizon is very dark gray to gray in eolor, and it is 
medium acid to slightly acid in reaction. The grayish-colored 
A2 horizon ranges from 8 to 7 inches in thickness and from 
silt to silt loam in texture. The A horizon is thinnest in large 
depressions that are flooded for long periods, Tn areas where 
land leveling has been done, several inches of fill material 
generally have been added to the surface. 

The B horizon ranges from 25 to 85 inches in thickness. 
It is black to dark-gray clay or silty clay that is slightly acid 
to neutral in the upper part of the horizon. The lower part of 
the B horizon is dark-gray to gray silty clay loam that ranges 
from mildly alkaline to moderately alkaline. 

The C horizon ranges from grayish brown to light gray in 
eolor. It contains faint yellowish-brown to reddish-brown 
stains. Depth to lime ranges from 830 to 48 inches. 

Fillmore soils are near the Butler, Crete, Hastings, and 
Scott soils. They have a thicker, more distinct A2 horizon 
than Butler soils and are not so well drained as those soils. 
Fillmore soils are not so well drained as Crete and Hastings 
soils, and they have an A2 horizon, whieh is lacking in those 
soils. They also have a darker more clayey subsoil. Fillmore 
soils have a thicker surface layer than Scott soils and oceupy 
shallower depressions and basins that are flooded for shorter 
periods. 


Fillmore silt loam (0 to 1 percent slopes) (fm).—This 
is the only Fillmore soil mapped in the county. Slopes are 
less than 1 percent, and the areas receive runoff from ad- 
jacent higher areas. 


The surface layer of this soil contains moderate 
amounts of organic matter. It is friable and is easy to 
till if rainfall is below normal. The subsoil is a dense 
claypan (fig. 9). It absorbs water slowly, releases the 
water to plants slowly, and is difficult for roots to pene- 
trate. 

Most of the acreage of this soil is cultivated. The main 
irrigated crops are corn, soybeans, and grain sorghum, 
and the main dryland crop is wheat. This soil is well 
suited to tame pasture, to trees grown in windbreaks, 
and to use as wildlife habitat. 

Because this soil is occasionally ponded, spring plant- 
ing is likely to be delayed and growing crops may be 
damaged. Drainage and a suitable gradient should be 
provided before this soil is irrigated. If legumes are 
grown, moderate amounts of lime are needed to reduce 
acidity of the surface layer. Capability unit ITTw-2, dry- 
land, and TIs-21, irrigated; Clayey Overflow range site; 
Moderately Wet windbreak suitability group. 


Geary Series 


The Geary series consists of deep, gently sloping to 
strongly sloping, well-drained soils on uplands. These 
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Figure 9.—Profile of Fillmore silt loam showing the claypan in the 
subsoil. 


SEWARD COUNTY, NEBRASKA 15 


soils are on the lower parts of side slopes and on ridge- 
tops. They formed in loamy reddish-brown loess (fig. 10) 
of the Loveland Formation and are moderately eroded to 
severely eroded. 

In a representative profile the surface layer is dark 
grayish-brown light silty clay loam about 9 inches thick. 
The subsoil is silty clay loam and is 29 inches thick. It 
is mainly reddish brown in the upper 22 inches and light 
brown in the lower 7 inches. The subsoil is firm when 
moist and hard when ary. The underlying material is 
fenenroNe silty clay loam, is neutral, and contains no 
ime. 

Permeability of these soils is moderately slow, but the 
soils are easily penetrated by plant roots, The available 
water capacity is high, and the soils release moisture 
readily to plants. Content of organic matter is moderate to 
moderately low, and fertility is medium to low, 

Most areas of the Geary soils that have gentle to mod- 
erate slopes are cultivated and are well suited to most 
crops commonly grown in the county, but some of the 
severely eroded areas on these slopes are in tame pasture. 
Most of the strongly sloping soils are in native grasses or 
reseeded to cool-season grasses. 

Representative profile of Geary silty clay loam, 7 to 
12 pereent slopes, croded (in a cultivated field 100 feet 
east and 0.85 mile north of the southwest corner of sec. 
10, T. 11 N., R.3 E.): 


Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) light silty 
clay loam, very dark brown (10¥R 2/2) when moist: 
weak, fine, granular structure; slightly hard when 
dry, friable when moist; slightly acid: abrupt, 
smooth boundary. 

B1—9 to 14 inches, reddish-brown (5YR 5/3) silty clay loam, 
dark reddish brown (5YR 8/3) when moist: weak, 
coarse and fine, subangular blocky structure; slightly 
hard when dry, friable when moist; slightly acid; 
clear, smooth boundary. 

B21t—14 to 24 inches, reddish-brown (5YR 5/4) silty clay 
loam, reddish brown (5YR 4/3) when moist; weak, 
coarse, prismatic structure that parts to moderate, 
medium, subangular blocky; hard when dry, firm 
when moist; neutral; clear, smooth boundary. 

B22t—24 to 31 inches, light reddish-brown (5YR 6/3) silty 
clay loam, reddish brown (5YR 4/4) when moist: 
weak, medium, prismatic structure that parts to 
moderate, medium, subangular blocky; hard when 
dry, firm when moist; neutral; clear, smooth bound- 
ary. 

to 88 inches, light-brown (7.5YR 6/4) silty clay 

loam, brown (7.5YR 4/4) when moist; weak, coarse, 

prismatie structure that parts to moderate, medium, 
subangular blocky; hard when dry, firm when moist; 
neutral: gradual, smooth boundary. 

C—88 to 60 inches, light-brown (7.5Y¥R 6/4) silty clay loam, 
brown (7.5YR 5/4) when moist; weak, coarse, pris- 
matie structure; hard when dry, firm when moist; 
neutral; a few small, dark reddish-brown concretions. 


The A horizon ranges from 4 to 12 inches in thickness. 
It ig silt loam to silty clay loam in texture and very dark 
brown to very dark grayish brown in color. The erosion 
ranges from moderate to severe. The reaction is slightly acid 
to neutral. 

The B horizon ranges from 18 to 32 inches in thickness. 
It is silty clay loam to heavy silt loam in texture and light 
reddish brown to brown in color. 

The C horizon is silty clay loam to silt loam in texture. 
It is reddish brown to light brown in color. In the western 
part of the county, this horizon contains no lime; but in the 
eastern part, ime is at a depth of 40 to 60 inches. A few 
small areas on the lower parts of side slopes that border the 
Big Blue River bottom lands contain coarse sand and gravelly 
materia) at a depth of 48 to 60 inches. 
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loam. This soil formed in 
reddish-brown loess of the Loveland Formation. 


Figure 10.—Profile of a Geary silty clay 


Geary soils are near the Hastings, Longford, and Meadin 
soils. They formed in reddish-brown loess similar to the loess 
in which Longford soils formed, but are not so clayey in their 
subsoil. Geary soils are more reddish brown in the B and C 
horizons than the Hastings soils. They are on adjacent 
slightly higher side slopes and have a finer textured profile 
than Meadin soils, which have a mixed sand and gravel sub- 
stratum. 

Geary silt clay loam, 3 to 7 percent slopes, eroded 
(GeB2).—This soil is on ridgetops and the upper sides of 
drainageways. ; ; 

The soil has a slightly thicker surface layer and subsoil 
than that in the profile described as representative for 
the Geary series. Also, it is slightly more acid. Included 
with this soil in mapping are a few areas where the 
underlying material has limy till at a depth of 40 to 60 
inches. Pa 

Runoff is medium on this soil. Permeability is moder- 
ately slow, but available water capacity is high. The 
content of organic matter is moderately low and fertility 
is medium. 
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Nearly all of the areas of this soil are cultivated, and 
grain sorghum, wheat, and alfalfa are the main crops. 
Trees can be grown in windbreaks. Wildlife use the 
areas for habitat. Controlling water erosion and runoff 
are the main concerns of management on this soil. Capa- 
bility units I[Te-11, dryland, and IITe-1, irrigated; Silty 
range site; Silty to Clayey windbreak suitability group. 

Geary silty clay loam, 7 to 12 percent slopes, eroded 
(GeC2).—This soil has the profile described as representa- 
tive for the Geary series. It is a well-drained soil on up- 
lands that are on the lower part of sides to drainageways. 

Included with this soil in mapping are small areas of 
Meadin soils. 

Permeability is moderately slow, and runoff is me- 
dium, Available water capacity is high, content of or- 
ganic matter is moderately low, and fertility is medium. 

Most areas of this soil are cultivated, and the main 
crops are wheat, alfalfa, and grain sorghum. A small 
acreage is seeded to tame grasses. This soil is also suited 
to trees, to use as wildlife habitat, and to recreation. The 
main concerns of management on these soils are water 
erosion, soi] blowing, and the control of runoff. Capabil- 
ity units [Ve-1, dryland, and [Ve~-12, irrigated; Silty 
range site; Silty to Clayey windbreak suitability group. 

Geary silty clay loam, 7 to 12 percent slopes, severely 
eroded (GeC3)—This well-drained soil is mostly on the 
lower part of slopes of upland drainageways. Much of 
the original surface layer and, in places, some of the sub- 
soil have been removed by erosion. 

The surface layer is thinner and lighter colored than 
that described as representative of the Geary series. In 
most places, the surface layer and subsoil have been 
mixed by cultivation. 

Included with this soil in mapping are a few small 
areas that contain coarse sandy and gravelly material in 
the underlying material. 

Because of the severe crosion, manv rills and small 
gullies formed in this soil. Permeability is moderately 
slow, and runoff is medium to rapid. Content of organic 
matter is low, causing poor tilth of the surface layer. 
Fertility is low. 

Nearly all areas of this soil are cultivated or seeded to 
tame grasses. The main erops are grain sorghum and 
wheat. Alfalfa is commonly grown with bromegrass in 
pastures. This soil is suited to trees grown in windbreaks, 
to use as wildlife habitat, and as a source of food for 
wildlife. Improving soil tilth and fertility are needed 
on this soil. Water erosion is a hazard. Capability unit 
IVe-8, dryland; Silty range site; Silty to Clayey wind- 
break suitability group. 

Geary silty clay loam, 12 to 31 percent slopes, severely 
eroded (GeE3).—This soil is on sides of upland drainage- 
ways. Areas that were cultivated have lost much of their 
original surface layer and subsoil through erosion. 

The present surface layer is lighter in color, thinner, 
and lower in content of organic matter than that in the 
profile described as representative for the series. The 
subsoil is also thinner. 

Included with this soil in mapping are areas of coarse 
sandy and gravelly material and areas where the under- 
lying material contains small lime concretions. 

Permeability is moderately slow in this soil and runoff 
is rapid. Fertility is low. Because of the steep slopes, the 


severe hazard of erosion, and the limitation on use of 
large machinery, this soil is best suited to perennial 
grasses and legumes. Trees can be grown in windbreaks. 

Most of the acreage of this soil is in native grasses or 
tame pasture. Lime is needed for legumes. Water erosion 
is a hazard in areas where grasses are not well estab- 
lished. Gullying needs to be controlled. Capability unit 
Vie-8, dryland; Silty range site; Silty to Clayey wind- 
break suitability group. 


Hall Series 


In the Hall series are deep, well-drained, nearly level 
to very gently sloping soils on stream terraces. These 
soils formed in silty material, and they are slightly 
eroded to moderately eroded. 

In a representative profile the surface layer is dark- 
gray to very dark grayish-brown silt loam about 14 
inches thick. The subsoil is about 25 inches thick and is 
firm when moist and hard when dry. The upper 12 inches 
is dark grayish-brown silty clay loam. The middle 6 
inches is grayish-brown silty clay loam. The lower 7 
inches is grayish-brown silty clay loam. The underlying 
material is mildly alkaline, light-gray silt loam that has 
many faint reddish-brown stains and a few small iron 
concretions. 

Permeability of these soils is moderately slow. Avail- 
able water capacity is high. Content of organic matter is 
moderate, and fertility is high. These soils are easy to 
work, and plant roots penetrate them easily. They re- 
ceive only a small amount of additional water from the 
bordering uplands or the small intermittent drainage- 
ways which extend throughout the stream terraces. 

Most areas of the Hall soils are cultivated. They are 
suitable for most grain and legume crops that are comi- 
monly grown in the county. Some of the nearly level soils 
are irrigated where ground water is available. 

Representative profile of Hall silt loam, 1 to 3 percent. 
slopes (in a cultivated field 200 feet south and 0.45 mile 


east of northwest corner of sec, 26, T. 12 N., R. 2 E.): 


Ap—0 to 7 inches, dark-gray (LOYR 4/1) silt loam, very dark 
gray (10YR 8/1) when moist; weak, fine, granular 
Sstrueture; slightly hard when dry, friable when 
moist; slightly acid: abrupt, smooth boundary. 

A12-——-7 to 14 inches, very dark grayish-brown (1OYR 38/2) 
silt loam, very dark brown (1OYR 2/2) when moist: 
weak, medium and fine, subangular blocky structure: 
Slightly hard when dry, frinble when moist; slightly 
acid; clear, smooth boundary. 

Bi--14 to 19 inches, dark grayish-brown (10YR 4/2) silty 
clay loam, very dark grayish brown (10YR 38/2) 
when moist; weak, coarse and medium, subangular 
blocky strueture; hard when.dry, firm when moist; 
neutral; clear, smooth boundary. 

B21t—19 to 26 inches, dark grayish-brown (10YR 4/2) silty 
elay loam, very dark grayish brown (1OYR 8/2) 
When moist; weak, medium, prismatic strueture that 
parts to moderate, medium, subangular blocky; hard 
when dry, firm when moist: neutral; clear, smooth 
boundary. 

B22t—26 to 32 inches, grayish-brown (10¥R 5/2) silty clay 
loam, dark grayish brown (10YR 4/2) when moist: 
weak, coarse, prismatic structure that parts to mod- 
erate, coarse, subangular blocky; hard when dry, 
firm when moist; neutral; clear, smooth boundary. 

B3—82 to 89 inches, gray (1OYR 5/1) silty clay loam, dark 
gray (10YR 4/1) when moist: weak, coarse, sub- 
angular blocky structure that parts to moderate, 
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medium, subangular blocky; hard when dry; firm 
when moist; mildly alkaline; common medium, dis- 
tinct, reddish-brown motties and a few small iron 
concretions; gradual, smooth boundary. 

C-—89 to 60 inches, light-gray (5Y 6/1) silt loam, gray 
(5¥ 5/1) when moist; weak, medium, subangular 
blocky structure; slightly hard when dry, friable 
when moist; mildly alkaline; many medium, faint, 
reddish-brown stains; a few small iron concretions. 

The A horizon ranges from 6 to 18 inches in thickness, It 
ranges from silt loam to silty clay loam in texture and from 
very dark gray to dark grayish brown in color. 

The B horizon ranges from 20 to 28 inches in thickness. It 
is heavy silt loam to silty clay loam. 

The © horizon is gray to pate-brown light silty clay loam 
to silt loam, and commonly has reddish-brown or yellowish- 
brown stains and a few small iron concretions. Small amounts 
of Hime are in the C horizon on areas of Slickspots. The depth 
to the water table ranges from 8 to 20 feet. 

Hall soils are near the Butler, Crete, and Hord soils on the 
nearly level stream terraces. Hall soils have a less clayey B 
horizon than Butler and Crete soils, but their B horizon is not 
so fine textured. Hall soils on stream terraces have a finer 
textured, thinner A horizon and a more highly developed 
profile than Hobbs soils on bordering foot slopes. 

Hall silt loam, 0 to 1 percent slopes (Hc}—This soil is 
on stream terraces. It has a slightly thicker surface layer 
and subsoil than that in the profile described as _repre- 
sentative for the series. Also, it is slightly higher in con- 
tent of organic matter and in fertility. Included with 
this soil in mapping are small areas of Crete soils that 
have a finer textured subsoil. 

Permeability of this soil is moderately slow, but the 
available water capacity is high and moisture is released 
readily to plants. Rumoff is medium, and the soil is casy 
to till. It is suited to most crops. Corn is the main irri- 
gated crop. Grain sorghum, wheat, and soybeans are 
commonly grown in dryland areas. Lime and phosphate 
are needed for alfalfa. Capability units I-1, dryland, and 
IL-l, irrigated; Silty Lowland range site: Silty to Clayey 
windbreak suitability group. 

Hall silt loam, 1 to 3 percent slopes (HaA).—This soil 
has the profile described as representative for the series. 
It is on stream terraces that mostly border shallow inter- 
mittent drainageways. Included with this soil in mapping 
are a few small saline-alkali areas. 

Runoff is medium on this soil and permeability is mod- 
erately slow. Available water capacity is high, and this 
soil releases moisture readily to plants. It is easy to till, 
and plant roots penetrate the subsoil easily. 

Most areas of this soil are cultivated, and a few areas 
are irrigated. Grain sorghum, corn, and wheat are the 
main crops and are commonly in a cropping system with 
soybeans and alfalfa. Time is needed for legumes. Reduc- 
ing surface runoff and conserving the moisture are con- 
cerns if the soil is farmed. Soil blowing is also a concern, 
especially when the soil is not protected by vegetation. 
This soil is suited to growing trees in windbreaks and for 
use by wildlife. Capability units [le~1, dryland, and Ie—- 
1, irrigated; Silty Lowland range site; Silty to Clayey 
windbreak suitability group. 

Hall-Slickspots complex, 1 to 3 percent slopes (HSz).— 
This complex is on stream terraces on side slopes that 
border bottom lands and along intermittent shallow 
drainageways. It is very gently sloping. About 65 per- 
cent of the complex is Hall soils, and about 35 percent 
is moderately saline-alkali areas known as “Slickspots.” 


In the Hall soil (fig. 11) the surface layer is thinner, 
lighter in color, and finer textured than that described 
as representative for the series. Also, the surface layer 
and subsoil are more alkaline in the Hall soil, and the 
surface layer is lower in fertility and content of organic 
matter. In the Slickspot areas the surface layer is thin 
and is commonly light gray in color because of the solu- 
ble salts. Structure is weak in these areas, and lime con- 
cretions and salt crystals are in the profile. 

The Slickspot areas absorb water slowly. Water com- 
monly remains in small pockets on the surface for sev- 
eral days after rain, This may cause tillage limitations 
as the surface layer is very sticky when wet and when 
dry is very hard. The available water capacity of the 
Hall soil is high, and moisture is readily released to 
plants. Slickspot areas, however, hold less water and re- 
lease moisture more slowly. Because of the higher alka- 
linity in Slickspots, nutrient deficiencies are more com- 
mon. 

Certain tree species are suitable for windbreaks, Wild- 
life use areas of this soil for habitat, nesting, and as 
sources of food. 

The saline-alkali condition of these areas is the main 
concern of management. It causes poor tilth, slow perme- 
ability, and a lack of availability of plant nutrients. 
Capability units [TIs-1, dryland, and TIIs-1, irrigated ; 
Hall soils are in the Silty Lowland range site and Silty to 
Clayey windbreak suitability group; Slickspots are in 
the Saline Lowland range site and Moderately Saline- 
alkali windbreak suitability group. 


Figure 11.—Profile of the Hall part of Hall-Slickspots complex, 
1 to 3 percent slopes. 
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Hastings Series 


The Hastings series consists of deep, nearly level to 
strongly sloping soils on uplands and stream terraces. 
These soils are well drained and formed in silty loess. 

In a representative profile the upper 6 inches of the 
surface layer is dark-gray silt loam. The lower 7 inches 
is dark-gray silty clay loam. The subsoil is about 29 
inches thick. The upper 5 inches is dark grayish-brown 
silty clay loam. The middle 18 inches is brown silty clay 
loam, and the lower 6 inches is pale-brown silty clay 
loam. The subsoil is firm when moist and hard when dry. 
The underlying loess material is very pale brown silt 
loam. 

Permeability of these soils is moderately slow. The soils 
are easy to till. Available water capacity is high, and the 
soil releases moisture readily to plants. 

The Hastings soils are well suited to cultivated crops. 
They are mostly in row crops and smaller acreages of 
legumes. Nearly level soils in the western part of the 
county are irrigated in many areas where water is avail- 
able. Some areas on very gentle slopes are being devel- 
oped for irrigation. A few areas of severely eroded mod- 
erate slopes have been seeded to tame pasture. 

Representative profile of Hastings silt loam, 0 to 1 per- 
cent slopes (in a cultivated field 50 feet west and 0.15 
mile south of the northeast corner of sec. 21, T. 12 N., 
R.1E.): 


Ap—0 to 6 inches, dark-gray (10YR 4/1) silt loam, very dark 
gray (10YR 3/1) when moist; weak, fine, granular 
structure; slightly hard when dry, friable when 
moist; medium acid; abrupt, smooth boundary. 

A12—6 to 18 inches, dark-gray (10Y¥R 4/1) silty clay loam, 
very dark brown (10YR 2/2) when moist: weak, 
medium, subangular blocky structure that parts to 
weak, medium, granular; slightly hard when dry, 
friable when moist; slightly acid; clear, smooth 
boundary. 

B1—18 to 18 inches, dark grayish-brown (10YR 4/2) silty 
clay loam, very dark grayish brown (10¥R 3/2) 
when moist; weak, coarse and fine, subangular blocky 
structure; hard when dry, firm when moist; slightly 
acid; clear, smooth boundary. 

B21t-—18 to 25 inches, brown (10YR 5/8) silty clay loam, 
dark brown (10YR 4/3) when moist; weak, coarse, 
prismatic structure that parts to moderate, medium, 
subangular blocky; hard when dry, firm when moist: 
neutral; clear, smooth boundary. 

B22t—25 to 36 inches, brown (10YR 5/8) silty clay loam, 
dark brown (10YR 4/3) when moist: moderate, 
coarse, prismatic structure that parts to moderate. 
medium, subangular blocky; moisture films on ped 
faces: hard when dry, firm when moist; neutral: 
clear, smooth boundary. 

B3—86 to 42 inches, pale-brown (10YR 6/8) silty clay loam. 
brown (10YR 5/3) when moist: weak, coarse, pris- 
matie structure that parts to weak, medium, subangn- 
lar blocky; hard when dry, firm when moist: neutral; 
a few small manganese concretions; clear, smooth 
boundary. 

C—42 to 60 inches, very pale brown (10YR 7/3) silt loam: 
light olive brown (2.5Y 5/4) when moist; massive; 
slightly hard when dry, friable when moist; neutral. 


The A horizon ranges from 6 to 18 inches in thickness. It 
ranges from silt loam in nearly level soils to silty clay loam 
on the moderately sloping soils and from dark gray to very 
dark brown. The reaction ranges from medium acid to neutral. 

The B2 horizon ranges from silty clay loam to light silty 
elay in texture and from dark brown to brown in color. 

The C horizon is silt loam to light silty clay loam in tex- 
ture and very pale brown to yellowish brown in color. Small 
lime concretions are at or near the surface in some severely 


eroded soils on strong slopes. The thickness of the Peorin 
loess ranges from 15 to more than 90 feet. 

Hastings soils are near the Butler, Crete, Fillmore, and 
Scott soils. They have oa less clayey B horizon than the 
Butler and Crete soils, and lime is at a greater depth. Hast- 
ings soils have a loamy B horizon and are well drained and 
lack the dense claypan B horizon of the Fillmore and Scott 
soils. 

Hastings silt loam, 0 to 1 percent slopes (Hs}|—This 
soil has the profile described as’ representative for the 
Hastings series (fig. 12). It is a well-drained soil on 
uplands and has more acreage that is irrigated than any 
other soil in the county. 

Included with this soil in mapping are a few small 
depressions of the somewhat poorly drained Fillmore 
soils. 

Runoff is slow on this soil. Fertility is high, and the 
content of organic matter is moderate. The soil absorbs 
and releases moisture readily to plants. 

This soil is well suited to most crops, and corn is the 
main irrigated crop. Grain sorghum and wheat are grown 
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Figure 12.—Profile of a Hastings silt loam, one of the best irrigated 
soils in Seward County. 


SEWARD COUNTY, NEBRASKA 19 


mostly on the dryland areas of this soil. In the few small 
areas where the surface layer has been removed during 
land leveling, this soil lacks trace elements and is low in 
content of organic matter. It is suitable for growing trees 
in windbreaks and for use by wildlife. Lime is needed for 
establishing legumes. The main concerns of management 
under irrigation are maintaining fertility and managing 
water. Capability units I-1, dryland, and I-1, irrigated; 
Silty range site; Silty to Clayey windbreak suitability 
group. 

Hastings silt loam, 1 to 3 percent slopes (HsA).—This 
is a well-drained soil on uplands. Except for a slightly 
thinner surface layer and subsoil, it has a profile similar 
to the one described as representative for the Hastings 
series. 

This soil is well suited to all crops commonly grown 
in the county. In areas of irrigated soil, corn and grain 
sorghum are the main crops. Under dryland management 
wheat, soybeans, and alfalfa are commonly grown. Trees 
grow well in windbreaks, and wildlife use these areas for 
habitat and as sources of food. Because the surface layer 
is medium acid to slightly acid, moderate amounts of 
lime are needed for Jegume crops. Water erosion, soil 
blowing, and maintaining fertility are the main concerns 
of management. Capability units ITe-1, dryland, and ITe- 
1, irrigated; Silty range site; Silty to Clayey windbreak 
suitability group. 

Hastings silty clay loam, 1 to 3 percent slopes, eroded 
(HtA2}—This well-drained soil is on uplands. Most of the 
slopes are 2 or 3 percent. 

This soil has a profile similar to the one described as 
representative for the Hastings series, except that the 
surface layer is thinner, slightly finer in texture, and not 
so acid. Included with this soil in mapping are small 
areas of Crete soils along the upper parts of some minor 
upland dvainageways. 

Runoff is medium on this soil. The content of organic 
matter is moderately low, and fertility is medium. Ero- 
sion is a hazard on long slopes in cultivated areas. 

This soil is well suited to cultivation. Wheat, grain 
sorghum, and alfalfa are the main dryland crops, and 
corn and grain sorghum are the main irrigated crops. 
The soil is suited to trees and is used as wildlife habitat. 
Water erosion and soil blowing are the main concerns of 
management. Fertility needs to be improved and main- 
tained. Capability units TTe-1, dryland, and ITe-1, irri- 
gated; Silty range site; Silty to Clayey windbreak snit- 
ability group. 

Hastings silty clay loam, 3 to 7 percent slopes, eroded 
(HiB2)—This well-drained soil is on uplands, It borders 
some of the shallower, entrenched, intermittent drainage- 
ways. 

This soil has a thinner, finer textured surface layer 
and a thinner subsoil than that in the profile described 
as representative for the series. Included with it in map- 
ping are small areas of severely eroded soils that have 
a heavy silty clay loam surface layer. Consistence of the 
soils in these areas is sticky when wet and hard when 
dry. Fertility of the soils is low in these areas. 

Runoff is medium on this soil. Fertility is medium and 
the content of organic matter is moderately low. 

This soil is suited to most crops commonly grown in 
the county. Grain sorghum, wheat, corn, and alfalfa are 


the main crops. Trees grow well in windbreaks. Con- 
trolling water erosion and surface water are the main 
concerns of management. Fertility needs to be improved 
and maintained, Capability units IITe~-11, dryland, and 
TVTe-1, irrigated; Silty range site; Silty to Clayey wind- 
break suitability group. 

Hastings silty clay loam, 7 to 12 percent slopes, 
eroded (HtC2).—This is a well-drained soil on uplands on 
the sides of intermittent drainageways. Its upper slopes 
border the bottom lands of the Big Blue River and its 
tributaries. 

The surface layer of this soil is thinner and finer tex- 
tured than that described in the representative profile 
for the Hastings series. Also, it is not so acid and has a 
thinner subsoil. Small lime concretions are common in 
places in the lower part of the subsoil and in the under- 
lying material. Included with this soil in mapping are 
small areas of Slickspots (fig. 13) that are 1 to 3 acres 
in size. 

Runoff is medium, and in some places small rills form 
during rainstorms. Fertility is medium, and the content 
of organic matter is moderately low. 

Most of this soil is cultivated, and wheat, grain sor- 
ghum, and alfalfa are the main crops. Small areas are 
seeded to tame grasses and used for pasture. Trees grow 
well in windbreaks, and wildlife use windbreaks as habi- 
tat or as a source of food. 

Controlling erosion is the main concern of management 
on this soil. Fertility needs to be maintained. Capability 
units [Ve-1, dryland, and [Ve-12, irrigated; Silty range 
site; Silty to Clayey windbreak suitability group. 

Hastings silty clay loam, 3 to 7 percent slopes, severe- 
ly eroded (Hi83).—This well-drained soil is on ridgetops 
and on short side slopes along drainageways in the up- 
lands and on stream terraces. Krosion has removed most 
of the surface layer and, in places, part of the subsoil. 


Figure 13.—Slickspots are an inclusion in some areas of Hastings 
soils, They affect tillage because of the poor tilth. 
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The present surface layer is lighter in color and finer 
in texture than that described as representative for the 
Hastings series. This is because cultivation has mixed the 
surface layer and subsoil. Also, the surface layer and 
subsoil are thinner than that of the representative profile. 
Small lime concretions are common above a depth of 48 
inches. 

Runoff is medium to rapid on this soil. Fertility and 
the content of organic matter are low. Rills commonly 
develop during rainstorms. 

Most areas ‘of this soil are cultivated, and the main 
crops are grain sorghum, corn, and wheat, Trees grow in 
windbreaks, and wildlife use the windbreaks for nesting, 
cover, sources of food, and general habitat. Controlling 
erosion and improving fertility are the main concerns of 
management. Content of or ganic matter needs to be in- 
creased. Capability units T1le-81, dryland, and T1Te~11, 
irrigated; Silty range site; Silty to Clayey windbreak 
suitability group. 

Hastings silty clay loam, 7 to 12 percent slopes, 
severely eroded (HtC3).—This well-drained soil is on up- 
lands. Most of the surface layer has been removed by ero- 
sion. In some areas cultivation has mixed the remaining 
surface layer with the lighter colored subsoil. 

The surface layer of this soil is thinner, finer in tex- 
ture, and lighter in color than that of the ‘soil described 
as representative for the series. Also, the subsoil is thin- 
ner (fig. 14), and the lower part of the subsoil and the 
underlying material contain small concretions of lime. 

Runoff is medium to rapid on this soil. Fertility and 
content of organic matter are low. Many rills and a few 
small gullies are in these areas. 

Most of the areas of this soil are cultivated. Sorghum, 
wheat, and alfalfa are the main crops. Some areas have 
been seeded to bromegrass and are used for pasture. This 
soil is used for growing trees in windbreaks and is used 
by wildlife for habitat. Controlling water erosion and 
gullies and improving fertility are the main coneerns of 
management, apability units [Ve-81, dryland, and IVe~ 
18, irrigated ; Silty range site; Silty to Clayey windbreak 
suitability group. 

Hastings silty clay loam, 12 to 17 percent slopes, 
severely eroded (HiD3).—This soil is on uplands. In areas 
where the soil has previously been cultivated, erosion has 
removed most of the surface soil and commonly part of 
the subsoil. 

The surface layer is finer textured, lighter colored, and 
thinner than that in the profile described as representa- 
tive for the series. Also, the subsoil is thinner, and lime 
concretions are common within a depth of 24 inches of 
the surface. Included with this soil in mapping are small 
areas of reddish-brown loess and some steep breaks along 
tributaries of the Big Blue River. . 

Runoff is rapid on this soil. Fertility and the content 
of organic matter are low. Many rills and small gullies 
are common in areas of overgrazed pastures. 

Most areas of this unit are in tame pasture or perennial 
grass. Bromegrass and alfalfa are commonly used for 
pastures. This soil is suitable for growing trees in wind- 
breaks and for use by wildlife. Water erosion and gully- 
ing are hazards even though most areas are in grass. 
Capability unit VIe-8, dryland; Silty range site; Silty 
to Clayey windbreak suitability group. 
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Figure 14—Profile of Hastings silty clay loam, 7 te 12 percent 
slopes, severely eroded. The soil is low in fertility and content of 
organic matter. This area was seeded to an introduced grass. 


Hastings silty clay loam, terrace, 3 to 7 percent 
slopes, eroded (2HiB2).-This soil is on stream terraces 
along the Big Blue River and its tributaries. It has a thin- 
ner surface layer and subsoil than that in the profile 
described as representative for the series. Also, the surface 
layer is finer in texture and less acid. Included with this 
soil in mapping are small areas of Slickspots. 

Runoff is medium on this soil. Fertility is medium, 
and content of organic matter is moderate. 

Most of this soil is cultivated, and about 20 percent is 
in areas where water is available and is irrigated. This 
soil is well suited to wheat, grain sorghum, soybeans, and 
alfalfa when dryfarmed ‘and well suited to corn and 
grain sorghum when irrigated. Runoff and water erosion 
are the main concerns, Fer tility needs to be improved 
and maintained. Trees grow well in windbreaks. Capa- 
bility units [/Te~11, dryland, and ITTe-1, irrigated; Silty 

range site; Silty to Clayey windbreak suitability group. 

Hastings soils, 1 to 3 percent slopes, severely eroded 
(HnA3).—These soils are on uplands and stream terraces. 
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Most of the surface layer and subsoil have been removed 
and used for subbase fill in highway construction. Tex- 
ture of the surface layer is silt loam and silty clay Joam. 

These soils are less acid and have a lighter colored and 
thinner surface layer than the soil described as representa- 
tive for the series. In places the present surface layer is a 
mixture of the former subsoil and material from the 
upper part of its underlying layer. Included with these 
soils in mapping are small areas of reddish-brown loess 
and Slickspots. 

Runoff is medium on these soils. Consistence is sticky 
when the soils are wet and hard when they are dry. 
Fertility and the content of organic matter are low. 

The content of organic matter needs to be increased and 
maintained in these soils, and fertility needs to be im- 
proved and kept at the improved level. Water erosion and 
soil blowing are hazards in areas that are not protected by 
plant cover. Certain areas are suited to bromegrass pas- 
ture and alfalfa, and the soils are suited to grass and 
trees. Wildlife use areas that have a vegetative cover 
for habitat or as a source of food. Capability units IITe- 
8, dryland, and ITe~11, irrigated; Silty range site, Silty 
to Clayey windbreak suitability group. 


Hobbs Series 


The Hobbs series consists of deep, well drained and 
moderately well drained, nearly level to gently sloping 
soils. These soils formed in recently deposited silty sedi- 
ment. These soils are on seldom flooded bottom lands and 
foot slopes, in valleys of perennial streams, and on. nar- 
row, occasionally flooded bottom lands along intermittent 
drainageways. 

In a representative profile the texture is silt loam 
throughout. The surface layer is 33 inches thick. It is 
grayish brown to gray in the upper 14 inches and gray 
to dark gray in the rest of the layer. The transitional 
layer is dark gray and is 15 inches thick, and the mate- 
rial below is gray to a depth of 60 inches. 

Permeability of the Hobbs soils is moderate, but the 
soils are easily penetrated by plant roots. The available 
water capacity is high, and the soils release moisture read- 
ily to plants. They are easy to till. These soils receive addi- 
tional moisture during floods mostly in spring and early in 
summer. 

These soils are suitable for cultivated crops. Some of 
the nearly level areas that border major stream channels 
are irrigated with water pumped out of the stream. Some 
areas that are occasionally flooded are in native grasses. 

Representative profile of Hobbs silt loam, occasionally 
flooded (in a pasture 100 feet east and 0.85 mile south 
of the northwest corner of sec. 18, T. 10 N., R. 3 F.): 

All—0 to 7 inches, grayish-brown (10YR 5/2) silt loam, very 


dark gray (10YR 8/1) when moist; weak, medium, 
erumb structure; slightly 
when moist; slightly acid; clear, smooth boundary. 

A1l2—7 to 14 inches, gray (1OYR 5/1) silt loam, very dark 
gray (10YR 3/1) when moist; weak, medium, platy 
structure that parts to weak, coarse, crumb: slightly 
hard when dry, friable when moist; slightly acid: 
common medium, faint, yeNowish-brown mottles; 
abrupt, smooth boundary. 

A18—14 to 17 inches, gray (10YR 6/1) silt loam, dark gray 
(10YR 4/1) when moist; weak, coarse, platy struc- 
ture that parts to weak, fine, subangular blocky; 
slightly hard when dry, friable when moist: neutral: 


hard when dry, friable’ 


common medium, faint, yellowish-brown mottles; 


abrupt, smooth boundary. 

A14—17 to 88 inches, dark-gray (10YR 4/1) silt loam, very 
dark gray (10YR 3/1) when moist; weak, coarse to 
medium, subangular blocky structure; slightly hard 
when dry, friable when moist; neutral; clear, 
smooth boundary. 

AC—33 to 48 inches, dark-gray (10YR 4/1) silt loam, black 
(10OYR 2/1) when moist: weak, coarse, subangular 
blocky structure to massive; slightly hard when dry, 
friable when moist; neutral; gradual, smooth bound- 
ary. 

C—48 to 60 inches, gray (10YR 5/1) silt loam, very dark 
gray (10YR 3/1) when moist: massive; slightly 
hard when dry, friable when moist; neutral. 

The A horizon ranges from 12 to 40 inches in thickness. It 
ranges from very fine sandy loam in nearly level areas that 
border the major stream channels to silty clay loam in areas 
next to stream terraces. The A horizon is black to dark 
brown, and reaction ranges from slightly acid to medium 
acid. The lower part of the A horizon and places in the C 
horizon contain stratified layers that range from very dark 
gray to grayish brown in color and fine sandy loam to silty 
clay loam in texture. These layers consist of eroded material 
deposited on the flood plain from the uplands. The material is 


mostly noncalecareous, neutral, and friable. The depth to the 
water table ranges from 6 to more than 15 feet. The Hobbs 
soils that are seldom flooded and those on foot slopes contain 
a silt loam to silty clay loam C horizon. 

Hobbs soils are near the Hord and Lamo soils. They have 
a less clayey profile than the Lamo soils: their water table is 
at a lower depth; and they are noncalcareous to a depth of 
60 inches. Hobbs soils are on the lower part of occasionally 
flooded bottom lands, and Hord soils are on stream terraces. 
Hobbs soils are more stratified and less developed than Hord 
soils. 

Hobbs silt loam, occasionally flooded (0 to 1 percent 
slopes) (2Hb).—This soil has the profile described as repre- 
sentative for the series (fig. 15). This moderately well 
drained soil is on bottom lands. It has many intermittent 
drainageways that are occasionally flooded for short pe- 
riods after heavy rains. 

Included with this soil in mapping are areas of short, 
moderate slopes that separate bottom lands from stream 
terraces. 

Because sediment is deposited during major floods, irri- 
gated fields sometimes are damaged and need leveling to 
reestablish grades. Flood damage also can make the re- 
seeding of newly planted crops necessary or can delay 
tillage operations. Fertility is high on this soil. 

Crops grow well on this soil during seasons of little 
or no flooding. The main crops are corn in irrigated areas 
and grain sorghum and alfalfa in dryland areas. Areas 
not readily drained or that contain springs and seep areas 
are in native grasses and tame pastures. Maintaining fer- 
tility is a concern, especially when the soil is irrigated. 
Flooding is the main hazard on this soil. Trees are well 
suited in windbreaks, Capability unit [Iw-3, dryland, and 
IIw-3, irrigated; Siltv Overflow range site; Moderately 
Wet windbreak suitability group. . 

Hobbs silt loam, 0 to 1 percent slopes (Hb) —This well- 
drained soil is on bottom Jands. It is seldom flooded, and 
flooding occurs only during seasons of abnormally high 
rainfall. The surface layer of this soil is darker in color 
and the profile is less stratified than that described as 
representative for the series. 

Included with this soil in mapping are narrow areas on 
higher bottom lands that border the main channel of the 
Big Blue River. In these areas the surface layer and sub- 
soil are fine sandy loam. 


22 SOIL SURVEY 


Figure 15.—Profile of Hobbs silt loam, occasionally flooded. This 
soil on bottom lands contains a thick surface layer. 


Fertility is high, and this soil seldom has a total crop 
loss from flooding. This soil veleases moisture readily to 
plants and is easy to till. 

Where irrigation water is available corn is the main 
crop. Areas that ave dryfarmed ave mainly in grain 
sorghum, wheat, soybeans, and alfalfa. Maintaining fer- 
tility is the main concern of management. Capability unit 
J-1, dryland, and I-1, irrigated; Silty Lowland range 
site; Silty to Clayey windbreak suitability group. 

Hobbs silt loam, 1 to 3 percent slopes (HbA}.—This 
soil is on foot slopes that border uplands. It is well 
drained but receives some moisture and deposits of me- 
dium-textured sediment that is eroded from the adjacent 
uplands. 

The surface layer and transitional layer are slightly 
finer textured than those described as representative for 
the series. The surface layer consists mostly of sediment 
which washed downslope from adjacent uplands. This 
layer contains characteristics that vary according to the 
nature of these higher slopes. 

This soil is suitable for most crops grown in the county. 
Corn, grain sorghum, and wheat are the main crops. 
Small acreages are irrigated where water is available. 
Erosion and soil blowing are the main hazards. Fertility 


needs to be maintained at a high level. Capability unit 
Te-1, dryland, and Tle-1, irrigated ; Silty Lowland range 
site; Silty to Clayey windbreak suitability group. 

Hobbs silt loam, 3 to 7 percent slopes (HbB).—This 
soil is on foot slopes and along minor drainageways on 
uplands. It is well drained and is seldom flooded but 
receives some moisture from adjacent higher uplands. 

This soil has a profile that has a lighter colored surface 
layer and finer textured subsoil than that described as 
representative for the series. Also, the profile is not so 
stratified and is less acid. Included with this soil in map- 
ping are areas that have a surface layer of silty clay loam 
that is moderately alkaline. 

Permeability of this soil is moderate. Available water 
capacity is high, and the soil is easily penetrated by plant 
roots. ‘The main concerns of management are water ero- 
sion, soil blowing, and maintaining fertility. 

Most of the acreage of this soil is cultivated. Grain 
sorghum, corn, wheat, and soybeans are the main crops. 
Alfalfa is commonly included in the crop sequence. Capa- 
bility unit I]Te-11, dryland, and IITe-1, irrigated; Silty 
Lowland range site; Silty to Clayey windbreak suitabil- 
ity group. 

Hobbs silty clay loam, 0 to 1 percent slopes (Hc).— 
This moderately well drained soil is on bottom lands of 
major streams. It is seldom flooded. 

This soil has a finer textured surface layer and under- 
lying material than that described as representative for 
the series. It is also darker colored and not so acid. Depth 
to the water table ranges from 6 to 10 feet. 

This soil is seldom flooded, but flooding occurs after 
heavy rain in the upper drainage areas. The rains are of 
short duration. Because of the high available water ca- 
pacity of this soil the additional moisture stored early in 
spring benefits crops during summer months that are hot 
and dry. Permeability is moderately slow. Fertility is 
high. 

Corn, grain sorghum, and soybeans are the main crops. 
Some areas are irrigated with water from the Big Blue 
River and Lincoln Creek. Maintaining fertility is the 
main concern of management. Capability unit J-1, dry- 
Jand, and I-1, irrigated; Silty Lowland range site; Silty 
to Clayey windbreak suitability group. 


Hord Series 


The ord series consists of deep, well-drained, nearly 
level soils. These soils formed in medium-textured loess 
on stream terraces. 

In a representative profile the surface layer is mainly 
dark-gray silt loam about 17 inches thick. The subsoil is 
20 inches thick. The upper 6 inches of the subsoil is dark 
grayish-brown silt loam which is friable when moist and 
slightly hard when dry. The next 6 inches is grayish- 
brown silt loam, and the lower 8 inches is brown heavy 
silt loam. The underlying material is pale-brown heavy 
silt loam that is neutral in reaction, friable when moist, 
and slightly hard when dry. 

Permeability of Hord soils is moderate. Available 
water capacity is high. and moisture is released readily 
to plants. These soils receive some additional water as 
runoff from the bordering uplands. This moisture com- 
monly is more beneficial than damaging to growing crops. 
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Puen of organic matter is moderate, and fertility is 
igh. 

These soils are suitable for cultivated crops. Areas 
where water is available are irrignted. These soils are 
easy to till and readily penetrated by plant roots. 

Representative profile of Hord silt loam, 0 to 1 per- 
cent slopes (in a cultivated field 75 feet south and 0.4 
Ey of the northwest corner of sec. 32, T. 10 N., R. 
LE): 


Ap—0 to 6 inches, dark-gray (10YR 4/1) silt loam, very dark 
gray (10YR 3/1) when moist; weak, fine, granular 
structure; slightly hard when dry, friable when 
moist; slightly acid; abrupt, smooth boundary. 

A12—6 to 12 inches, dark-gray (10YR 4/1) silt loam, black 
(10YR 2/1) when moist; weak, medium, subangular 
blocky structure that parts to weak, medium, granu- 
lar; slightly hard when dry, friable when moist; 
slightly acid; clear, smooth boundary. 

A18—12 to 17 inches, very dark grayish-brown (10YR 3/2) 

silt loam, very dark brown (10YR 2/2) when moist; 

weak, medium and fine, subangular blocky struc- 
ture; slightly hard when dry, friable when moist: 
slightly acid; clear, smooth boundary. 

to 23 inches, dark grayish-brown (10YR 4/2) silt 

loam, very dark grayish brown (10YR 3/2) when 

moist; weak, coarse and medium, subangular blocky 
structure; slightly hard when dry, friable when 
moist; slightly acid; clear, smooth boundary. 

B2—23 to 29 inches, grayish-brown (10YR 5/2) heavy silt 
loam, dark grayish brown (10YR 4/2) when moist; 
weak, coarse, prismatic structure that parts to weak, 
coarse, subangular blocky; slightly hard when dry, 
friable when moist; neutral; clear, smooth boundary. 

B3—29 to 37 inches, brown (10YR 5/3) heavy silt loam, dark 
brown (10YR 4/3) when moist; weak, coarse, pris- 
matic structure that parts to weak, medium, sub- 
angular blocky; slightly hard when dry, friable 
when moist; neutral; clear, smooth boundary. 

C—37 to 60 inches, pale-brown (10YR 6/3) heavy silt loam, 
brown (10YR 5/3) when moist; weak, coarse, pris- 
matic structure; slightly hard when dry, friable 
when moist; neutral. 


The A horizon ranges from 12 to 20 inches in thickness 
and is dark gray to very dark brown in color and medium 
acid to slightly acid in reaction. 

The B horizon ranges from-16 to 30 inches in thickness. It 
ranges from silt loam to light Silty clay loam and from dark 
grayish brown to dark brown. 

The C horizon is silt loam to light silty clay loam and 
brown to pale brown. It ranges from neutral to mildly alka- 
line in reaction. It generally is medium in texture and is 
similar to the loess in the bordering uplands, but resembles 
alluvial-colluvial sediment along drainageways. 

Hord soils are near the Butler, Crete, and Hal) soils. The 
Hord soils have less clay in the B horizon than these soils. 
They are on stream terraces, whereas Hobbs soils are on 
bordering foot slopes. Hobbs soils have a profile that contains 
stratified layers of medium-textured sediment. 


Hord silt loam, 0 to 1 percent slopes (Hd).—This is the 
only soil in the Hord series mapped in the county. It is 
on stream terraces. Included with this soil in mapping 
are small areas of Slickspots. 

This soil is easy to till. The subsoil is moderately per- 
meable to water, air, and roots, and it readily releases 
moisture to plants. 

The main irrigated crop is corn, and the main dryland 
crops are grain sorghum and wheat. The soil is slightly 
acid, and lime is needed for alfalfa and soybeans. In 
irrigated areas maintaining fertility is a concern. Capa- 
bility unit I-1, dryland, and I-1, irrigated; Silty Low- 
land range site; Silty to Clayey windbreak suitability 
group. 


B1—17 


Lamo Series 


The Lamo series consists of deep, somewhat poorly 
drained, nearly level soils on bottom lands of the Big 
Blue River and its tributaries. These soils formed in mod- 
erately fine textured sediment deposited by streams. They 
are commonly in areas that lack good drainage outlets. 

In a representative profile the texture is silty clay loam 
throughout. The surface layer is dark gray and very dark 
gray and about 15 inches thick. The next layer is gray, 
hard when dry, firm when moist, and about 11 inches 
thick. The underlying material to a depth of 60 inches 
is gray and contains small lime concretions and a few, 
fine, distinct mottles of gray and yellowish brown. It is 
mildly alkaline. 

Permeability of the Lamo soils is moderately slow. 
Available water capacity is high. Runoff is very slow. 
The average depth to the seasonal water table is 40 inches, 
but it fluctuates between 30 and 60 inches. It generally is 
high in spring and summer and low in fall and winter. 
These soils are occasionally flooded after high amounts of 
rainfall. They are suitable for crops commonly grown in 
the county during years of normal rainfall. Content of 
organic matter is moderate, and fertility is high. 

The moderately high water table is somewhat bene- 
ficial to these soils. In years when rainfall is above nor- 
mal, however, cultivation is restricted to better drained 
areas. Most areas of Lamo soils are cultivated, but some 
areas are in native grasses. 

Representative profile of Lamo silty clay loam (in a 
cultivated field 300 feet east and 0.2 mile north of the 
southwest corner of sec. 9, T. 9 N., R. 2 E.): 


Ap—0 to 7 inches, dark-gray (1OYR 4/1) silty clay loam, 
black (10YR 2/1) when moist; weak, fine and me- 
dium, granular structure; slightly hard when dry, 
friable when moist; mildly alkaline; abrupt, smooth 
boundary. 

A12—7 to 15 inches, very dark gray (10YR 3/1) silty clay 
loam, black (10YR 2/1) when moist; weak, medium, 
granular structure; slightly hard when dry, friable 
when moist; mildly alkaline; calcareous; clear, 
smooth boundary. 

AC—15 to 26 inches, gray (10YR 5/1) silty clay loam, very 
dark gray (10YR 3/1) when moist; moderate, me- 
dium, subangular blocky structure; hard when dry, 
firm when moist; mildly alkaline; calcareous; clear, 
smooth boundary. 

C1—26 to 32 inches, gray (10YR 6/1) silty clay loam, dark 
gray (10YR 4/1) when moist; a few, fine, distinct 
mottles of gray and yellowish brown; moderate, 
medium, subangular blocky structure; hard when 
dry. firm when moist: mildly alkaline; calcareous; 
gradual, smooth boundary. 

C2—82 to 46 inches, gray (10YR 6/1) silty clay loam, dark 
gray (10YR 4/1) when moist; weak, coarse, sub- 
angular blocky structure; hard when dry, firm when 
moist; mildly alkaline; ecaleareous; common me- 
dium concretions; gradual, smooth boundary. 

C8—46 to 60 inches, gray (10YR 6/1) silty clay loam, dark 
gray (10YR 4/1) when moist; massive, very hard 
when dry, very firm when moist; mildly alkaline: 
calcareous; common, medium, lime concretions. 


The A horizon ranges from 15 to 30 inches in thickness. 
It is silt loam to silty clay, but most areas are silty clay 
loam. It is gray to very dark gray in color and neutral to 
moderately alkaline in reaction. A gradual transition layer 
of gray to dark-gray silty clay loam is common to the C 
horizon. Deposits of sand and gravel on the side slopes of 
the bordering uplands add material that stratifies these soils. 
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These materials affect the water table and seepage conditions 
of these soils, 
Lamo soils are near the Hobbs soils on bottom lands, the 


Hord and Hall soils on stream terraces, and Wet alluvial 


land. They have more clayey A and B horizons and a higher 
water table than do Hobbs soils. They are not so well devel- 
oped and are not so well drained as Hord and Hall soils on 
the stream terraces. Lamo soils have a water table at a 
lower depth than that in Wet alluvial land. 

Lamo silty clay loam (0 to 1 percent slopes) (tb)—This 
is the only soil of the Lamo series mapped in the county. 
It is somewhat poorly drained and occurs on bottom 
lands. Included with this soil in mapping are areas of 
Slickspots that have a silty clay subsoil and that are 
moderately saline-alkali. These areas dry slowly after 
rains and limit tillage operations. 

In seasons of high rainfall tillage is a concern, and 
crops are stunted because of denitrification and lack of 
aeration for plant roots. The gray underlying material 
is saturated with moisture for most of the year. In areas 
where outlets are available, excess water can be removed 
by open ditch or tile drains. Cultivation often is limited 
to the better drained areas. The water table may cause 
excessive wetness in some years, but during drier years 
it provides subirrigation that benefits crops. 

Areas that have adequate drainage are suitable for 
corn, wheat, grain sorghum, and alfalfa, If spring plant- 
ing is delayed, soybeans commonly are grown. Legumes 
are benefited by the lime in this soil. Surface drainage 
generally is needed in years when rainfall is above aver- 
age. Fertility needs to be maintained. This soil is suited 
to growing trees in windbreaks. Capability unit IIw-4, 
dryland, and IIw-4, irrigated; Subirrigated range site; 
Moderately Wet. windbreak suitability group. 


Longford Series 


The Longford series consists of deep, gently sloping to 
moderately sloping, well-drained soils on foot slopes ad- 
joining bottom lands. They: formed in light-brown to 
reddish-brown loess of the Loveland Formation. 

In a representative profile the surface layer is very 
dark grayish brown silty clay loam about 8 inches thick. 
The subsoil is 32 inches thick. The upper 4 inches is 
dark grayish-brown silty clay loam. The next 21 inches 
is brown to reddish-brown silty clay which is very hard 
when dry and very firm when moist. The lower 7 inches 
is light reddish-brown silty clay loam. The underlying 
material is light-brown, moderately alkaline silty clay 
loam, and contains small lime segregations. 

Permeability of these Longford soils is slow. Runoff 
is rapid. Fertility is medium and the content of organic 
matter is moderate. If cultivated, these soils are highly 
crodible on moderate slopes. 

About half of the acreage of Longford soils is culti- 
vated. These soils are suited to most crops commonly 
grown in the county. ; 

Representative profile of Longford silty clay loam, 5 
to 12 percent slopes, eroded (in a cultivated field 125 
feet west and 0.15 mile north of the southeast corner of 
sec. 14, T. 11 N., R. 3 E.): 

Ap-0 to 8 inches, very dark grayish-brown (10YR 3/2) 


silty clay loam, very dark brown (10YR 2/2) when 
moist; weak, medium, granular structure; slightly 


hard when dry, friable when moist; medium acid: 
abrupt, smooth boundary. 

B1—8 to 12 inches, dark grayish-brown (10YR 4/2) silty 
clay loam, very dark grayish brown (10YR 3/2) 
when moist: weak, medium, subangular blocky 
structure that parts to moderate, medium, subangu- 
lar blocky; hard when dry, firm when moist; me- 
dium acid; clear, smooth boundary. 

B21t—12 to 22 inches, brown (7.5YR 5/2) silty clay, dark 
reddish gray (5YR 4/2) when moist; moderate, 
medium, prismatic structure that parts to strong, 
medium, blocky; very hard when dry, very firm 
when moist; slightly acid; thin discontinuous or- 
ganie films on ped faces; clear, smooth boundary. 

B22t—22 to 88 inches, reddish-brown (5YR 5/3) silty clay, 
reddish brown (5YR 4/3) when moist; moderate, 
coarse, prismatic structure that parts to moderate, 
coarse, blocky; very hard when dry, very firm when 
moist; neutral; gradual. smooth boundary. 
to 40 inches, light reddish-brown (5YR 6/8) silty 
clay loam, reddish brown (5YR 5/3) when moist; 
moderate, coarse, prismatie structure that parts to 
moderate, medium, subangular blocky; hard when 
dry, firm when moist; moderately alkaline; common 
segregations: gradual, smooth boundary. 

C—40 to 60 inches, light-brown (7.5YR 6/4) silty clay loam, 
brown (7.5YR 5/4) when moist; weak, coarse, pris- 
matic structure: hard when dry, firm when moist; 
moderately alkaline; common small, lime segrega- 
tions. 


The A horizon ranges from 6 to 12 inches in thickness, 
from light silty clay loam to silty elay in texture, and from 
very dark gray to very dark grayish brown in color. The B 
horizon ranges from 24 to 84 inches in thiekness and from 
silty clay to silty clay loam in texture. It is dark grayish brown 
to brown in the upper part and dark reddish brown to light 
reddish brown in the lower part. Reaction in the lower part 
is slightly acid to mildly alkaline. The C horizon contains 
small lime segregations in most places. 

Soils of the Longford series are near the Geary, Hastings, 
and Sharpsburg soils. The Geary soils formed in reddish- 
brown loess of the Loveland Formation. The Hastings and 
Sharpsburg soils formed in pale-brown to yellowish-brown 
loess. Longford soils have a more clayey subsoil and less 
coarse material in the substratum than the Geary soils, 
and a more clayey subsoil than the Sharpsburg or Hastings 
soils. 

Longford silty clay loam, 5 to 12 percent slopes, 
eroded (lLonC2).—This is the only soil in the Longford 
series mapped in the county. It is well drained. The haz- 
ard of erosion is moderate to severe. Included with this 
soil in mapping are small severely eroded areas of 
Pawnee soils. 

The clayey subsoil absorbs and releases moisture slowly 
for plants, and it is droughty during extended dry pe- 
riods. Fertility of this soil is medium, but severely eroded 
areas are low in fertility. 

About 70 percent of the acreage of this soil is culti- 
vated. The main cultivated crops are grain sorghum and 
wheat. In severcly eroded areas this soil is poor in tilth, 
low in fertility, and contains a clayey subsoil. Content 
of organic matter needs to be increased. This soil is suited 
to growing trees in windbreaks. Capability unit [Ve-2, 
dryland; Clayey range site; Silty to Clayey windbreak 
suitability group. 


B3—33 


Marsh 


Marsh (Mj consists of areas that have water on the surface 
to a depth of 1 to 12 inches for several months during 
years of normal rainfall. In years of normal rainfall the 
areas are covered with water the entire year, and in years 
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of below normal rainfall they are covered for only 1 or 
2 months. The size of marsh areas ranges from 30 to 120 
acres. 

Commonly, the surface layer of Marsh is gray silt loam 
to silty clay loam about 5 inches thick. The underlying 

material, about 30 inches thick, is dark-gray clay in the 
upper part and gray to light-gray silty clay in the lower 
part. Below this is light=; gray silty clay Joam that has 
distinct. mottles of reddish brown. 

Marsh has a dense claypan and is slowly permeable. 
As a result, most of the runoff received from’ surrounding 
higher areas is slowly lost by evaporation. Most areas of 
Marsh are near the center of large basins that lack good 
drainage outlets. 

The vegetation on Marsh consists mostly of cattails, 
rushes, and sedges. Reeds, canarygrags, and willows grow 
in places along the outer edges of the aveas. Most. areas 
have a cover of plants; but in a few, small, intermittent 
lakes, little or no vegetation grows. ‘Along the edges of 
these small lakes are fibrous remains of ‘part! y decom- 
posed plants. 

Marsh has a sparse cover of plants in spring even in 
years when rainfall is above normal. Tf the following 
fall and winter months are dry, part of the surface layer 
is lost because of soil blowing. 

Marsh is well suited to providing food and cover for 
wetland wildlife. It generally is too wet for tillage, for 
livestock grazing, or for trees. Capability unit VITTw-1, 
dryland; no range site assigned; Undesivable windbreak 
suitability group. 


Meadin Series 


The Meadin series consists of soils that are shallow over 
mixed sands and gravel. These moderately sloping to 
steep soils are on foot slopes along the Big Blue River 
and its tributaries. They are excessively drained and root 
growth is limited. Most areas of the Meadin soils are in 
perennial grasses or native vegetation. 

In a representative profile the surface Jayer is dark- 
gray to dark grayish-brown loam (fig. 16), about 12 
inches thick. Beneath this is a transition layer of very 
fable brown sandy loam about 6 inches thick. The 
underlying material is loamy sand to a depth of about 
28 inches. This is underlain by coarse sand and fine 
gravel that is single grained and medium acid. 

Permeability of these soils is rapid. Availnble water 
capacity is low. Content of organic matter is low. Be- 
cause of the coarse-textured underlying material, these 
soils are droughty during dry seasons. Much of the fer- 
tility has been leached below the depth of most plant 
voots, and only limited amounts of moisture are available 
for crop use. In areas where these soils are not protected, 
moderate to severe crosion has removed the surface layer 
and has left coarse gravelly material on the surface. 

Most areas of this soil are in permanent grass. Small 
areas are cultivated where thoy are a part of ‘Jar ger areas 
of deep finer textured soils. 

Representative profile of Meadin loam from an area of 
Meadin soils, 7 to 31 percent slopes, eroded (in pasture 
50 feet east and ou eu north of the southwest corner 
of sec. 9, T. 9 N., R.9 E.): 


Figure 16.—Profile of a Meadin soil that has a loam surface layer 
and coarse sand and gravel underlying material. Available water 
capacity of this soil is low. 


A11—O to 5 inches, dark-gray (10YR 4/1) loam, very dark 
brown (10Y¥R 2/2) when moist; weak, fine, granu- 
lar structure; slightly hard when dry; friable when 
moist; slightly acid; clear, smooth boundary. 

A12—5 to 12 inches, dark grayish-brown (10YR 4/2) loam: 
very dark grayish brown (10¥R 3/2) when moist; 
weak, coarse, prismatic structure that parts to weak, 
medium, granular; soft when dry; very friable when 
moist; slightly acid; clear, smooth boundary. 

AC—12 to 18 inches, brown (10YR 5/3) sandy loam, dark 
brown (JOYR 4/3) when moist; weak, coarse, sub- 
angular blocky strueture that parts to single 
grained; soft when dry, very friable when moist; 
slightly acid; gradual, smooth boundary. 

TIC1—18 to 28 inches, 3 yellowish-brown (10YR 5/4) loamy 
sand, dark vale brown (10YR 4/4) when moist; 
single grained; loose; medium acid; gradual, smooth 
boundary. 

IIC2—28 to 50 inches, very pale brown (10¥R 7/8) coarse 
sand and fine gravel, pale brown (10YR 6/3) when 
moist; single grained; loose; medium acid. 


The A horizon ranges from loam to loamy sand and from 
dark grayish brown to dark gray. The AC horizon is a 
gradual transition of sandy loam or loamy sand to the coarse 
sandy and gravelly material in the substratum. The depth 
to loamy sand or sand and gravel ranges from 12 to 20 inches. 
In severely eroded areas the content of organic matter is 
low, and a very Hmited amount of moisture is available for 
plants. Reaction throughout the profile ranges from strongly 
acid to neutral. Coarse gravel is senttered on the surface. 

Meadin soils are near the Geary and Longford soils which 
formed in reddish-brown loess. Meadin soils have a coarser 
textured surface layer and are shallow over sandy and grav- 
elly material. Meadin. soils have a coarser textured profile 
than Longford soils, which have a deep profile and a clayey 
subsoil. 
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Meadin soils, 7 to 31 percent slopes, eroded {(M1D2). 
This is the only mapping unit of the Meadin series 
mapped in the county. These excessively drained soils 
are mostly on foot slopes of uplands that border bottom 
lands. 

The surface layer of these soils ranges from loam to 
loamy sand. Included with these soils in mapping are 
small areas of Geary soils. 

Nearly all of the acreage is in native grasses or has been 
reseeded to perennial grasses. A few moderately sloping 
areas are cultivated where they are a part of larger units 
of deeper, finer textured soils. The soils in this mapping 
unit are suitable for growing certain kinds of trees in 
windbreaks and for use by wildlife. Improving the stand 
of grasses is the main concern on these soils. These soils are 
too droughty for cultivated crops. Capability unit VIs-4, 
dryland; Shallow to Gravel range site; Shallow wind- 
break suitability group. 


Morrill Series 


The Morrill series consists of deep, moderately sloping, 
well-drained soils that formed in weathered and leached 
reworked till. ; ; 

In a representative profile the surface layer is dark 
grayish-brown clay loam about 11 inches thick. The sub- 
soil is clay loam about 27 inches thick. The upper part 
is dark brown, the middle part is brown, and the lower 
part is reddish brown. It is hard when dry and firm when 
moist. The substratum is brown sandy clay loam in the 
upper 14 inches and brown sandy loam in the lower part 
with pockets of coarse sand and gravel in some areas. — 

Permeability of these soils is moderately slow. Avail- 
able water capacity is high. Fertility is medium, and the 
content of organic matter is moderate. The surface layer 
is slightly acid, and lime is leached to a depth below 60 
inches. ; : ; oe 

Most areas of the Morrill soils are cultivated. Time is 
needed for legumes. These soils are easy to till. Many 
areas that are severely eroded have been reseeded to tame 
pastures. : 

Representative profile of Morrill clay loam, 7 to 12 
percent slopes, eroded (in a cultivated field 0.2 mile north 
and 0.3 mile west of the southeast corner, sec. 1, T, 12 N., 
R. 4 E.): 

Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) clay loam, 
very dark grayish brown (10YR 3/2) when moist; 
weak, granular, structure; slightly hard when dry, 
friable when moist; slightly acid; abrupt, smooth 
boundary. 

A12—6 to 11 inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark brown (10YR 2/2) when moist; 
weak, medium, crumb structure; slightly hard when 
dry, friable when moist; slightly acid: clear, smooth 
boundary. 

B21t—11 to 21 inches, dark-brown (7.5YR 4/2) clay loam, 
dark brown (7.5YR 4/3) when moist; moderate, 
coarse and medium, swbangular blocky structure; 
hard when dry, firm when moist; slightly acid; 
clear, smooth boundary. . 

B22t—21 to 80 inches, brown (7.5YR 5/2) clay loam, dark 
brown (7.5YR 4/2) when moist; weak, coarse, pris- 
matie structure that parts to moderate, coarse, sub- 
angular blocky; hard when dry, firm when moist; 
slightly acid; clear, smooth boundary. 

B8—30 to 38 inches, reddish-brown (5YR 4/3) clay loam, 
brown (7.5YR 5/2) when moist; weak, coarse, pris- 
matic structure that parts to weak, medium, sub- 


angular blocky; hard when dry, firm when moist; 
neutral; gradual, smooth boundary. 

C1—88 to 52 inches, brown (7.5YR 5/4) sandy clay loam, 
brown (7.5YR 4/4) when moist; weak, coarse, pris- 
matic structure that parts to weak, fine, subangular 
blocky; slightly hard when dry, firm when moist: 
neutral; gradual, smooth boundary. 

C2—52 to 65 inches, brown (7.5YR 65/4) sandy loam, brown 
(7.5YR 4/4) when ‘moist; weak, coarse, subangular 
blocky structure; slightly hard when dry, friable 
when moist; neutral. 


The A horizon ranges from 8 to 14 inches in thickness. It 
is clay loam to loam in texture and dark grayish brown to 
dark brown in color. Small stones and coarse pebbles are 
scattered on the surface in areas that are severely eroded. 
The B horizon ranges from heavy clay loam to sandy clay 
loam in texture and from dark brown to reddish brown in 
color. Reaction throughout the profile ranges from medium 
acid to neutral, 

Morrill soils are near the Burchard, Geary, Shelby, and 
Steinauer soils. The Morrill soils contain more acid in the 
C horizon and more coarse material than soils of the Burch- 
ard, Shelby, and Steinauer series which also formed in till. 
Unlike the Geary soils the Morrill soils formed in till, and 
they have more coarse sand and gravel in the C horizon. 

Morrill clay loam, 7 to 12 percent slopes, eroded 
{MrC2),—This is the only unit of the Morrill series mapped 
in the county. It is well drained and on till uplands. This 
soil formed in reddish-brown reworked till on the upper 
parts of side slopes. The side slopes occurring are mostly 
in narrow bands between soils formed in loess and those 
formed in limy till. Surface runoff is rapid. 

Included with this soil in mapping are small areas of 
soils that have a sandy surface layer, subsoil, and under- 
lying material. 

This soil is cultivated except for a few small areas of 
native grasses. Eroded areas lack organic matter and need 
crop residue on the surface. Soil erosion and soil blowing 
are the main hazards. Some severely eroded areas are 
stabilized by reseeding to native perennial grasses. Fertil- 
ity and tilth need to be improved and maintained. This 
soil is well suited to growing trees in windbreaks. Grain 
sorghum and small grains are best suited to cultivated 
crops. Capability unit IJe-1, dryland, and [Ve-1, irri- 
gated; Silty range site; Silty to Clayey windbreak suit- 
ability group. 


Pawnee Series 


The Pawnee series consists of deep, gently sloping to 
moderately sloping soils on uplands. They are moderately 
well drained and formed in glacial till. 

In a representative profile the surface layer is mainly 
dark-gray clay loam about 10 inches thick. A few small 
stones and coarse pebbles are scattered on the surface. 
The subsoil is about 29 inches thick. The upper part is 
grayish-brown dense clay which shrinks and cracks upon 
drying (fig. 17). The lower part is brown heavy clay 
loam, which is very hard when dry and very firm when 
moist. The yellowish-brown underlying till is of clay 
loam texture and contains pockets and seams of soft lime 
and many medium, dark reddish-brown segregations. 

Permeability of the Pawnee soils is slow, and the avail- 
able water capacity is moderate. Reaction is slightly acid 
in the surface layer and moderately alkaline in the under- 
lying till. Fertility is medium to low, and the content of 
organic matter is moderate. 
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Figure 17.—Profile of a Pawnee clay loam. The clayey subsoil has 


strong blocky structure and cracks badly upon drying. 


Most areas of Pawnee soils are cultivated. Most se- 
verely eroded and gullied areas are in permanent vegeta- 
tion of native and tame grasses. 

Representative profile of Pawnee clay loam, 3 to 7 
percent slopes, eroded (in a cultivated field 100 feet south 
and 264 feet west of the northeast corner of sec. 23, T. 
9N., BR. 4 E.): 


Ap—0 to 6 inches, dark-gray (10YR 4/1) clay loam, very 
dark gray (1OYR 3/1) when moist: weak, fine, 
granular structure; slightly hard when ary, friable 
when moist; slightly acid; abrupt, smooth boundary. 

A3—6 to 10 inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) when 
moist; weak, medium and fine, subangular blocky 
structure; hard when dry; firm when moist; slightly 
acid; clear, smooth boundary. 

B21t—10 to 21 inches, grayish-brown (10¥R 5/2) clay, dark 
grayish brown (10YR 4/2) when moist: weak, 
coarse, prismatic structure that parts to strong, 
coarse, blocky; very hard when dry, very firm when 
moist; few small pebbles and stones; neutral; clear, 
smooth boundary. 

B22t—21 to 30 inches, grayish-brown (10YR 5/2) clay, dark 
brown (10YR 4/3) when moist; moderate, coarse, 


soils that have a reddish-brown subsoil. 


prismatic structure that parts to strong, medium, 
blocky; very hard when dry, very firm when moist; 
few small pebbles and stones; neutral; clear, smooth 
boundary. 

B8—30 to 39 inches, brown (10YR 5/3) heavy clay loam, 
dark brown (10YR 4/3) when moist; weak, coarse 
and moderate, medium blocky structure; very hard 
when ‘lry, very firm when moist; few small pebbles 
and stones; caleareous; mildly alkaline: a few small 
iron segregations and lime concretions: common, 
medium, distinct, reddish-brown stains; clear, smooth 
boundary. 

C—39 to 60 inches, yellowish-brown (10YR 5/4) clay loam, 
dark yellowish brown (10Y¥R 4/4) when moist; weak, 
medium, subangular blocky structure; hard when 
dry, firm when moist: few small and medium pebbles 
and stones: calcareous; moderately alkaline; dis- 
seminated Hime in medium masses; many medium, 
dark reddish-brown segregations. 


The A horizon ranges from 4 to 14 inches in thickness. It 
ranges from clay loam to loam in texture, and from dark 
grayish brown to dark gray in color. The B horizon is 25 
to 36 inches thick. The B3 horizon ranges from heavy clay 
loam to clay. In most places lime is in the lower part of the 
B horizon. and a few small pebbles and stones are scattered 
throughout the B horizon. The till in the C horizon commonly 
contains reddish-brown and yellowish-brown stains and a few 
small and medium pebbles and stones, 

Pawnee soils are near the Burchard, Morrill, Shelby, and 
Steinaner soils. Pawnee soils have a more clayey B horizon 
than Burchard and Shelby soils. The lime in Pawnee soils is 
leached to a lower depth than in Steinauer soils. but both 
soils formed in similar calcareous glacial till. Pawnee soils 
are not so reddish brown in the solum, but are more clayey 
in the B and C horizons than the Morrill soils. 

Pawnee clay loam, 3 to 7 percent slopes (PwB).—This 
moderately well dr ained soil is on ridgetops and upper 
parts of minor drainageways. Its surface layer is thicker 
than that described as representative of the series. Ero- 
sion and gully formation are slight. Included with this soil 
in mapping are small areas of. Longford soils that have 
a reddish-brown subsoil. 

Erosion and runoff are the main hazards. The clayey 
subsoil is slowly permeable, and it absorbs and releases 
water slowly to plants. Runoff is medium. The lowest 
part of the subsoil and the underlying till contain mod- 
erate amounts of lime available to crops. 

Most of this soil is in native grasses. The soil is suited to 
growing trees in windbreaks. Capability unit ITTe-2, dry- 
land, and II{e-2, irrigated; Clayey range site; Silty to 
Clayey windbreak suitability group. 

Pawnee clay loam, 3 to 7 percent slopes, eroded 
(PwB2).—This soil has the profile described as representa- 
tive for the series. It is moderately well drained and is on 
rounded ridges and upper side slopes of minor drainage- 
ways. 

Included with this soil in mapping are small areas of - 
Also included 
are a few areas that lack lime to a depth of 50 inches. 

The soil is very firm when moist and very hard when 
dry. It is slowly permeable to water, roots, and air. The 
lower part of the subsoil and the underlying till contain 
pockets and seams of lime that is available for crops. In 
cultivated areas sheet erosion is a hazard. Because the 
subsoil absorbs and releases water slowly to plants, this 
soil is droughty during extended dry periods. Fertility 
is medium, and content of organic matter is moderate. 

Nearly all of the acreage of this soil is cultivated. The 
main crops are grain sor, rghum and small grains which 
are commonly rotated with alfalfa. This soil lacks the 
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lime needed in the surface soil for establishing legumes; 
but within 2 years after planting, the crop roots extend 
into the lower part of the subsoil and underlying till where 
lime is in adequate supply. The main concerns of manage- 
ment are.controlling erosion and maintaining fertility. 
This soil is suited for growing trees in windbreaks. Ca- 
pability unit TITe-2, dryland, and TITe-2, irrigated; 
Clayey range site; Silty to Clayey windbreak suitability 
group, 

Pawnee clay loam, 7 to 12 percent slopes (PwD).—This 
moderately well drained soil is on the upper parts of side 
slopes to drainageways. This soil has a slightly thinner 
subsoil and has lime higher in the profile than the profile 
described as representative for the series. A few small peb- 
bles and stones are on the surface. 

Available water capacity is moderate and runoff is 
medium. Gully erosion is a hazard where the surface soil 
is unprotected. This soil is slowly permeable, and it ab- 
sorbs and releases water slowly to plants. Fertility is 
medium, and the content of organic matter is moderate. 
The underlying till contains pockets and seams of soft 
lime that is available for crops. 

This soil is mostly in native grasses and is used for graz- 
ing and hay. A few gullies have formed in overgrazed 
areas. The main concern of management is improving the 
quality and quantity of grasses. Controlling runoff to 
prevent gulleys from forming and to control water ero- 
sion are concerns in cultivated areas. Trees grow well in 
windbreaks, Capability unit IVe-2, dryland; Clayey 
range site; Silty to Clayey windbreak suitability group. 

Pawnee clay loam, 7 to 12 percent slopes, eroded 
(PwD2).—This soil has a thinner and lighter colored surface 
layer than that described as representative for the series. 
It also is less acid and lower in fertility. Included with 
this soil in mapping are small, severely eroded areas that 
have small stones and coarse pebbles scattered on the 
surface. 

This soil is slowly permeable to water, roots, and air. 
It is very firm when moist and very hard when dry. In 
cultivated areas sheet: erosion is a hazard. The surface 
layer contains a moderate amount of organic matter. The 
lower part of the subsoil and the underlying till contain 
varying amounts of lime. This soil is droughty during 
extended dry periods. 

About three-fourths the acreage of this soil is culti- 
vated. The soil is better suited to closely grown small 
grains than to other crops. Some areas have been re- 
seeded to permanent grasses or bromegrass. Controlling 
water erosion and improving the content of organic mat- 
ter and soil tilth are the main concerns of management. 
Trees can grow in windbreaks. Capability unit [Ve- 
2, dryland; Clayey range site; Silty to Clayey. windbreak 
suitability group. 

Pawnee soils, 3 to 7 percent slopes, severely eroded 
(PaB3).—These soils are on ridges and the upper parts of 
side slopes along minor drainageways. Most of the origi- 
nal topsoil has been removed by erosion. 

The surface layer ranges from clay loam to clay. It is 
finer textured, lighter colored, and less fertile than that 
described as representative for the series. Included with 
these soils in mapping are small areas of Wymore soils 
near the upper parts of drainageways and on ridgetops. 

The surface layer is very sticky when wet and very hard 
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when dry and is low in organic matter. Small stones and 
coarse pebbles are on the surface. In cultivated areas the 
upper part of the subsoil is mixed with the surface layer. 
The clayey subsoil is slowly permeable, and it absorbs 
and releases water slowly to plant roots. The underlying 
till has a moderate amount of lime available for most 
crops. 

Because of the severe hazard of erosion, poor tilth, and 
a dense subsoil, these soils are better suited to sorghum 
and small grains than to other crops. They lack the lime 
needed when establishing new seedings of alfalfa and 
bromegrass. Water erosion is a hazard. Tilth needs to be 
improved by adding organic matter. Trees in windbreaks 
are suited to these soils. Capability unit [Ve-4, dryland; 
Dense Clay range site; Silty to Clayey windbreak suit- 
ability group. 

Pawnee soils, 7 to 12 percent slopes, severely eroded 
(PaC3}.—These soils are on uplands. Most of the original 
surface layer has been washed away by sheet erosion. 
Some gullics formed in the upper parts of drainage sys- 
tems. 

These soils are lighter in color and finer in texture, are 
less fertile, and have a thinner surface layer than that de- 
scribed as representative for the series. Texture of the 
surface layer ranges from clay loam to clay. They also 
have a thinner subsoil. and lime is within a depth of 24 
inches. Included with these soils in mapping are some 
areas of large gullies which are eroding. 

The upper part of the subsoil has been mixed with the 
surface layer by cultivation. Small pebbles and stones 
are on the surface. Tillage is difficult because the surface 
layer is very sticky when wet and very hard when dry. 
The dense clayey subsoil is slowly permeable, and it ab- 
sorbs and releases water slowly to plants. The lower part 
of the subsoil and the underlying till contain seams and 
old root channels filled with soft lime. 

Because of the severe hazard of erosion, poor tilth, and 
rapid runoff, these soils mostly are limited to mixtures 
of native grasses. Controlling water erosion and soil blow- 
ing and increasing fertility are the major concerns of 
management. Trees in windbreaks are suited to this soil. 
Capability unit VIe-4, dryland; Dense Clay range site; 
Silty to Clayey windbreak suitability group. 


Rough Broken Land, Loess 


Rough broken land, loess, (31 to 75 percent slopes) 
(RB) is on upland drainageways (fig. 18). It occurs as 
abrupt breaks, deep gullies, bluffs, canyons, and areas of 
catsteps. Runoff is very rapid, and water crosion ranges 
from slight to very severe. 

The very dark brown to dark grayish-brown surface 
layer is about 3 to 7 inches in thickness and silty clay 
loam to silt loam in texture. Reaction is neutral to mildly 
alkaline, and content of organic matter and fertility are 
low. The underlying material is friable, silty, pale-hrown 
to light reddish-brown loess. Outcrops of coarse sandy 
and gravelly material occur in places. 

Permeability is moderate to moderately slow. Erosion 
is slight to severe depending upon the amount of vege- 
tative cover. In severely eroded areas small hard lime 
concretions are at or near the surface. Included in this 
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Figure 18.—Rough broken land, loess on very steep slopes, Gullies are common. 


land type are small narrow areas of bottom land along 
drainageways. 

Most areas of this land type are in permanent grasses, 
shrubs, and trees, but they are better suited for grazing 
and wildlife habitat. 

Deciduous trees and small shrubs are common near the 
lower end of the drainageways. In some areas are large 
gullies and overfalls in the drainageways. Preventing 
erosion and gullving are the main concerns. Capability 
unit VIIe-1, dryland; Thin Loess range site; Undesir- 
able windbreak suitability group. 


Rough Broken Land, Till 


Rough broken land, till, (81 to 75 percent slopes) 
(RBg) occurs along Oak Creek and Middle Creek and 
their tributaries. This land type contains large gullies 
and overfalls in areas of active gully erosion. In some 
places rocks and boulders are on the surface. Erosion 
ranges from slight to severe, and runoff is very rapid. 

The surface layer is about 4 to 7 inches thick. It is clay 
loam to loam in texture and very dark gray to dark gray- 
ish brown in color. It is low in content of organic matter 
and fertility and is mildly alkaline to moderately alka- 
line. The underlying till is grayish-brown to yellowish- 
brown clay loam that contains a few small rocks and 
stones scattered throughout the profile. Lime is abundant 
in pockets and seams. Reddish-brown iron stains are 
common. Included with this land type in mapping are 
small, narrow, irregular areas of bottom lands along 
drainageways. 

Nearly all areas of this land type are in permanent 


grasses, shrubs, and trees. The deciduous trees consist 
mostly of oak, ash, hackberry, elm, and maple. Some buck 
brush is present. This land type is suitable for grazing, 
timber, and wildlife habitat. 

A protective cover of grasses is needed to control ero- 
sion and runoff. Overfalls and gully erosion are hazards 
in this land type. Capability unit VIIe-1, dryland; Limy 
Upland range site; Undesirable windbreak suitability 
group. 


Scott Series 


The Scott series consists of deep, very poorly drained 
soils in large depressions and in basins throughout the 
uplands. Scott soils are covered with water for several 
months during years of above average rainfall. Some of 
the lowest areas are nearly barren. 

In a representative profile the surface layer is about 7 
inches thick. The upper part is gray silt loam, and the 
lower part is light-gray silt loam. The subsoil is 26 inches 
thick and very sticky when wet and very hard when dry. 
The upper part is dark-gray silty clay and the middle 
part is gray and olive-gray very firm clay. The lower part 
is light-gray silty clay loam. The underlying material is 
light-gray silty clay loam that contains a few, faint, red- 
dish-brown stains. Lime is leached to a depth of more 
than 60 inches. ; 

Permeability of the Scott soils is very slow, and avail- 
able water capacity is moderate. Fertility is medium, and 
the content of organic matter is low. Reaction is medium 
acid in the surface layer. Because most of the large 
basins are without a good drainage outlet, these soils are 
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often ponded with excess water during the spring and 
summer months. The water is removed slowly by seepage 
and evaporation. 

Scott soils are mainly used for pasture or range. They 
have some limited use for cultivated crops during drier 
years. Because they are covered by water during much of 
the growing season, grain crops are not grown except 
where tile drains, dugouts, or large drainage ditches re- 
move excess water. A few large basins without drainage 
are developed for recreational use. 

Representative profile of Scott silt loam (in range 100 
feet west and 1,056 feet south of the northeast corner of 
sec, 32, T. 11 N., R.1 E.): 


Al—0 to 4 inches, gray (10YR 5/1) silt loam; very dark 
gray (10YR 3/1) when moist; weak, fine, granular 
structure; slightly hard when dry, friable when 
moist; medium acid; clear, smooth boundary. 

A2—4 to 7 inches, light-gray (10YR 6/1) silt loam, dark gray 
(10YR 4/1) when moist; weak, fine, granular struc- 
ture; slightly hard when dry, friable when moist; 
medium acid; abrupt, smooth boundary. 

B21t—7 to 12 inches, dark-gray (10YR 4/1) silty clay, very 
dark gray (10 3/1) when moist; moderate, coarse. 
blocky structure that parts to strong, medium, 
blocky; very hard when dry, very firm when moist; 
Slightly acid; clear, smooth boundary. 

B22t—12 to 20 inches, gray (5Y 5/1) clay, dark gray (5Y 
4/1) when moist; moderate, medium, prismatic struc- 
ture that parts to strong, coarse, blocky; very hard 
when dry, very firm when moist; slightly acid; clear, 
smooth boundary. 

B23t—20 to 26 inches, olive-gray (5Y 5/2) clay, olive gray 
(5Y 4/2) when moist; moderate, coarse, prismatic 
structure; very hard when dry, very firm when 
moist; neutral; many, medium, distinct, reddish- 
brown stains;clear,. smooth boundary. 
to 88 inches, light-gray (5Y 6/1) silty clay loam, 
gray (SY 5/1) when moist; moderate, coarse, pris- 
matie structure that parts to moderate, medium, 
subangular blocky; very hard when dry, very firm 
when moist; neutral; a few, faint, reddish-brown 
stains; gradual, smooth boundary. 

C—33 to 60 inches, light-gray (5¥ 7/2) silty clay loam, olive 
gray (5Y 5/2) when moist; weak, coarse, prismatic 
structure; hard when dry, firm when moist; neutral: 
a few, faint, reddish-brown stains. 


The A horizon ranges from 4 to 10 inches in thickness. The 
Al horizon ranges from very dark gray to gray in color. The 
B horizon ranges from 25 to 34 inches in thickness. The C 
horizon ranges from silt loam to silty clay loam in texture 
and from olive gray to light gray in color. 

In the larger basins these soils have a thinner A horizon, 
a darker B horizon, and a lower content of organic matter. 

Scott soils are near the Butler and Fillmore soils. They 
have a thinner A horizon, and lime is at a lower depth than 
the Fillmore soils. They occur at lower positions in depres- 
sions and are flooded for longer periods than Fillmore’ soils. 
Scott soils have a thinner A horizon than Butler soils that 


are not ponded. 

Scott silt loam (0 to 1 percent slopes (Sc).—This is the 
only soil in the Scott series mapped in the county. It is in 
basins or large depressions which are covered with water 
for several months after a high amount of rainfall. The 
dense claypan subsoil is very slowly permeable to roots, 
air, and water. 

Frequent ponding limits the use of this soil for culti- 
vated crops. In some areas are large dugouts or pits, tile 
drains, and deep ditches to improve the drainage so that 
cultivated crops can be grown. Where drained this soil is 
farmed with the adjoining fields. The dense clayey subsoil 
absorbs and releases water slowly to plants. In areas with- 
out drainage vegetation consists mostly of sedges, prairie 
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cordgrass, and smartweeds. Excess surface water is the 
main hazard on this soil. Soil tilth needs to be improved 
if the soil is cultivated. Capability unit [Vw-2, dryland, 
and IVw-2, irrigated; range site not assigned; Unde- 
sirable windbreak suitability group. 


Sharpsburg Series 


The Sharpsburg series consists of deep, well-drained, 
ently sloping to strongly sloping soils. These soils 


formed in silty Peoria loess on uplands. They are on 


ridgetops, on the upper parts of side slopes, and on the 
lower concave areas next to drainageways. 

In a representative profile the surface layer is mainly 
dark-gray silty clay loam about 8 inches thick. The sub- 
soil is about 27 inches thick. The upper part is dark- 
brown silty clay loam, which is firm when moist and 
hard when dry. The lower part is brown silty-clay loam 
(fig. 19).-The underlying loess material is pale-brown 
silt loam and is mildly alkaline. 

Permeability of the Sharpsburg soils is moderately 
slow. Available water capacity is high, and these soils 


Figure 19.—Profile of Sharpsburg silty clay loam. This soil formed 
in Peoria loess and has subangular blocky structure in the subsoil. 
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release moisture readily to plants. Where cultivated 
these soils are erodible on steeper slopes. Soils of the 
Sharpsburg series are medium in fertility and contain a 
moderate amount of organic matter. Severely eroded 
areas, however, are low in fertility and organic matter. 

These soils are used for cultivated crops and for range. 
They are better suited to permanent vegetation on strong 
slopes than other crops. They are easy to till. Many se- 
verely eroded areas and steep areas are seeded to peren- 
nial grasses. 

Representative profile of Sharpsburg silty clay loam, 
3 to 7 percent slopes, eroded (in a cultivated field 200 feet 
south and 0.45 mile west of northeast corner of sec. 11, 
T. 10 N., R. 4 E.): 


Ap—0 to 5 inches, dark-gray (10YR 4/1) silty clay loam, 
very dark brown (10YR 2/2) when moist; weak, 
fine, granular structure; slightly hard when dry, 
friable when moist; medium acid; abrupt, smooth 
boundary. 

Al2—5 to 8 inches, dark grayish-brown (10¥R 4/2) silty 
clay loam, very dark brown (10YR 2/2) when moist; 
weak, medium, subangular blocky structure that 
parts to weak, medium, granular; hard when dry, 
firm when moist; medium acid; clear, smooth bound- 


ary. 

Bit—8 to 12 inches, dark-brown (10YR 4/8) silty clay loam, 
very dark grayish brown (10YR 8/2) when moist; 
weak, coarse and fine, subangular blocky structure; 
hard when dry, firm when moist; slightly acid: 
clear, smooth boundary. 

B21t—12 to 19 inches, dark-brown (10YR 4/3) heavy silty 
clay loam, dark brown (10YR 3/3) when moist: 
weak, medium, prismatic structure that parts to 
moderate, medium, subangular blocky: hard when 
dry, firm when moist; slightly acid; gradual, smooth 
boundary. 

B22t—19 to 29 inches, brown (10YR 5/3) silty clay loam, 
dark brown (10YR 4/3) when moist; weak, coarse, 
prismatic structure that parts to moderate, medium, 
subangular blocky ; hard when dry, firm when moist; 
neutral; clear, smooth boundary. 

B3—29 to 35 inches, brown (10YR 5/8) silty clay loam, dark 
brown (10YR 4/3) when moist; weak, coarse and 
medium, subangular blocky structure; hard when 
dry, firm when moist; neutral: a few fine, faint 
yellowish-brown stains; gradual, smooth boundary. 

C—835 to 60 inches, pale-brown (10YR 6/3) silt loam, brown 
(10OYR 5/3) when moist; massive; slightly hard 
when dry, friable when moist; mildly alkaline. 


The A horizon ranges from 4 to 15 inches in thickness. It 
is silt loam to silty clay loam in texture, and dark gray to 
dark grayish brown in color. This horizon is friable but is 
firm on severely eroded areas. Reaction is medium acid to 
neutral. 

The B horizon ranges from 15 to 30 inches in thickness. It 
is silty clay loam to light silty clay in texture and dark 
brown to grayish brown in color. 

The C horizon ranges from silt loam to silty clay loam 
and is pale brown to brown. Except in severely eroded areas, 
it is without lime concretions to a depth of 60 inches. The 
mantle of Peoria loess ranges from 8 to 15 feet in thickness 
and overlies gray to reddish-gray material that contains many 
reddish-brown stains. Beneath this is calcareous till. 

Sharpsburg soils are near the Burchard, Geary, Pawnee, 
and Wymore soils. They have a less clayey B horizon and 
formed in a thicker mantle of loess than the Wymore soils. 
Sharpsburg soils have a moderately fine textured B horizon 
and developed in loess, whereas Pawnee soils have clayey 
B horizons and like Burchard soils formed in till. Unlike 
Geary soils that have a reddish-brown subsoil, Sharpsburg 
soils have a brown subsoil. 


Sharpsburg silty clay loam, 3 to 7 percent slopes, 
eroded (ShB2)—This soil has the profile described as rep- 
resentative for the Sharpsburg series. It is a well-drained 


soil on ridgetops. Areas of this soil range from 10 to 60 
acres. Included with this soil in mapping are a few some- 
what poorly drained areas too small to be mapped 
separately. 

Permeability of this soil is moderately slow. Available 
water capacity is high, and this soil releases moisture 
readily to plants. Fertility is medium and the content of 
organic matter is moderate. Runoff is medium. 

Most areas of this soil are cultivated. This soil is well 
suited to all crops commonly grown in the county, and 
areas that are dryfarmed are mainly in corn, grain 
sorghum, and wheat. Lime is needed to establish legumes. 
Erosion and soil blowing are the main hazards. Fertility 
needs to be maintained at a high level. Trees are well 
suited to windbreaks. Capability unit IITe-11, dryland, 
and IIIe~1, irrigated; Silty range site; Silty to Clayey 
windbreak suitability group. 

Sharpsburg silty clay loam, 7 to 12 percent slopes, 
eroded (ShD2)—This well-drained soil is on the upper 
parts of side slopes and on concave foot slopes along 
drainageways in uplands. The surface layer and subsoil 
of this soil are slightly thinner than that described as 
representative for the series. Included with this soil in 
mapping are small areas of Geary and Longford soils. 

Permeability of this soil is moderately slow, and fer- 
tility is medium. Moisture is readily available to plants, 
and this soil is easy to till. Runoff is medium. 

This soil is well suited to most crops. Grain sorghum, 
wheat, and corn are grown in a cropping system with al- 
falfa. Water erosion is a hazard when farming this soil. 
The main concerns of management in irrigation areas 
are maintaining fertility and managing water. This soil 
is suited to growing trees in windbreaks. Capability unit 
IJTe-1, dryland, and IVe-1, irrigated; Silty range site; 
Silty to Clayey windbreak suitability group. 

Sharpsburg silty clay loam, 3 to 7 percent slopes, 
severely eroded (ShB3).—The profile of this soil has a 
thinner surface layer and subsoil than that described as 
representative for the series. In many places the subsoil is 
mixed with the surface layer during tillage. ‘This mixing 
results in a lighter colored surface layer than that in the 
representative profile. This well-drained soil is on ridges 
and the upper parts of side slopes on uplands. Most of 
the original surface laver has been removed by erosion. 
Included with this soil in mapping are small areas of 
Wymore soils. 

Permeability of this soil is moderately slow. Because of 
severe erosion this soil is low in fertility and in content 
of.organic matter. Runoff is medium. Rills and small 
gullies form in fields that are clean tilled during rains of 
high intensity. Improving and maintaining fertility are 
necessary. 

Most of the acreage of this soil is cultivated. Suitable 
crops are corn, grain sorghum, and small grains. Se- 
verely eroded arcas are stabilized by reseeding to native 
or perennial grasses. This soil is suited to growing trees 
in windbreaks, Capability unit ITTe-81, dryland, and 
ITTe-11, irrigated; Silty range site; Silty to Clayey 
windbreak suitability group. 

Sharpsburg silty clay loam, 7 to 12 percent slopes, 
severely eroded (ShD3).—This well-drained soil is on 
narrow upland ridges and moderate side slopes of drain- 
ageways in the Oak Creek and Middle Creek drainage 
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area. Most of the original darkened surface layer has 
been removed by erosion. 

This soil has a thinner surface layer and subsoil than 
that in_the profile described as representative for the 
series. Because of mixing of the surface layer with the 
subsoil during cultivation, the surface layer is also 
lighter in color and the substratum is more gray than 
that described as representative. The substr atum contains 
reddish-brown stains directly above the finer textured 
underlying layers of glacial till. 

Permeability of this soil is moderately slow. Fertility 
and the content of organic matter are low, but available 
water capacity is high. Rapid runoff and severe water 
erosion are the main hazards in farming this soil. 

This soil is better suited to close-growing crops and 
tame pasture than to other crops. Alfalfa, “clover, and 
wheat are the main crops, and a small acreage is in grain 
sorghum. If they are reseeded to perennial grasses, areas 
of ‘eullies and rills are protected from further erosion. 
This soil is suited to growing trees in windbreaks. Capa- 
bility unit TITTe-82, dryland, “and TVe-11, irrigated; Silty 
range site; Silty to Clayey windbreak suitability group. 

Sharpsburg silty clay loam, 12 to 17 percent slopes, 
severely eroded (ShE3).—This well-drained soil is on up- 
lands of the Oak Creek and Middle Creek drainage area. 

The profile of this soil contains a thinner surface layer 
and subsoil than that’ in the profile described as repre- 
sentative for the series. Also, the depth to finer textured 
till is less than that in the representative profile. In 
cultivated areas the upper part of the subsoil is mixed 
with the surface layer, and this results in a lighter colored 
surface layer that is lower in content of organic matter. 
The substratum is darker and in many places contains 
small lime concretions and reddish-brown mottles. 

Included with this soil in mapping are small areas of 
light-brown loess and till material and a few very steep 
drainageways and gullies. 

Permeability of this soil is moderately slow, and the 
soil releases moisture readily to plants and is easily pene- 
trated by roots. Runoff is rapid. The hazard of erosion is 
severe. Rills and small gullies are common on fields where 
erosion is not controlled. 

Many of the cultivated areas of this soil are part of 
larger moderately sloping areas. Because of the strong 
slopes, the severe hazard of erosion, and the limitations 
on the use of large machinery, this soil is better suited 
to perennial grasses and legumes than other crops. The 
steeper areas along drainageways and gullies are mostly 
in trees and shrubs. Capability unit [Ve-8, dryland; 
Silty range site; Silty to Clayey windbreak suitability 
group. 


Shelby Series 


The Shelby series consists of deep, gently sloping to 
moderately sloping, well-drained soils that are mostly on 
the lower parts of side slopes to upland drainageways. 
These soils formed in glacial till. 

In a representative profile the surface layer is mainly 
dark-gray clay loam about 10 inches thick. The subsoil 
is about 25 inches thick. It is clay loam that is slightly 
hard when dry and firm when moist. It is dark grayish- 


brown in the upper part and brown in the lower part. 1ne 
light brownish-gray underlying material is clay loam that 
contains lime at a depth of about 35 inches. Reddish-brown 
stains are common. Few small pebbles and stones are 
throughout the profile. 

Permeability of these soils is moderately slow. Avail- 
able water capacity is high, content of organic matter is 
moderate, and fertility is medium. 

About half of the acreage of Shelby soils is cultivated. 
The remaining acreage is in native grasses and tame 
pastures. 

Representative profile of Shelby clay loam, 7 to 12 per- 
cent slopes (in native grasses 300 feet south and 0.45 mile 
west of the northeast corner of sec. 2, T. 12 N., R. 4 E.): 


A11—0 to 6 inches, dark-gray (10YR 4/7) clay loam, very 
dark gray (10YR 8/1) when moist; weak, fine, gran- 
ular structure; slightly hard when dry, friable when 
moist; few small pebbles and stones: slightly acid: 
clear, smooth boundary. 

A12—6 to 10 inches, very dark gray (10YR 3/1) clay loam, 
black (10YR 2/1) when moist; weak, coarse and 
medium, granular structure; slightly hard when dry, 
friable when moist; few small pebbles and stones: 
slightly acid; clear, smooth boundary. 

B1—10 to 16 inches, dark grayish-brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) when 
moist; weak, medium and fine, subangular blocky 
structure; slightly hard when dry, firm when moist; 
few small pebbles and stones; neutral; clear, smooth 
boundary. 

B2t—16 to 25 inches, yellowish-brown (10YR 5/4) clay loam, 
dark yellowish brown (10YR 4/4) when moist: 
weak, medium, prismatic structure that parts to mod- 
erate, medium, subangular blocky; slightly hard 
when dry, firm when moist; few small pebbles and 
stones; neutral; clear, smooth boundary. 

B3t—25 to 35 inches, brown (10¥R 5/3) clay loam, dark 
brown (10YR 4/8) when moist; weak, coarse, pris- 
matic structure that parts to weak, coarse, subangu- 
Jar blocky; slightly hard when dry, firm when moist; 
few small pebbles and stones; neutral; abrupt, 
smooth boundary. 

Cca—35 to 60 inches, light brownish-gray (2.5Y 6/2) clay 
loam, grayish brown (2.5Y 5/2) when moist; mas- 
sive; slightly hard when dry, firm when moist; few 
small and medium pebbles and stones; moderately 
alkaline; common, medium, distinct reddish-brown 
stains; many pockets of lime. 


The A horizon ranges from 5 to 15 inches in thickness, 
from clay loam to loam in texture, and from dark gray to 
very dark brown in color. 

The B horizon ranges from 20 to 30 inches in thickness 
and from clay loam to light clay in texture. Depth to lime 
ranges from 30 to 50 inches. 

The C horizon has pockets of soft white lime that contain 
some iron stains and relic mottles. 

Soils of the Shelby series formed in glacial till similar to 
that of the Burchard, Pawnee, and Steinauer soils. Shelby 
soils are less clayey in the B horizon than the Pawnee soils. 
Unlike Shelby soils, the Burchard and Steinauer soils con- 
tain lime within a depth of 30 inches and have a thinner 
solum. Shelby soils formed in till and Wymore soils formed 
in loess. 


Shelby clay loam, 7 to 12 percent slopes (SkC).—This 
soil has the profile deser ibed as repr esentative for the 
Shelby series. It is well drained and is in till on the up- 
lands, mostly on concave areas. A few areas are on lower 
ridgetops. Included with this soil in mapping are small 
areas of Burchard soils next to drainageways. 

Permeability is moderately slow. Available water ca- 


‘pacity is high, and moisture is released readily to plants. 
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In some overgrazed pastures gullies form in natural 
drainageways. Runoff is medium. 

Most areas of this soil are small and are closely associ- 
ated with steeper soils of the Burchard and Steinauer 
series. This soil is mostly in native grasses. The main con- 
cerns of management are soil erosion, gullying, and con- 
servation of surface water. This soil is suited fo erowing 
trees in windbreaks. Capability unit I[Te-1, dryland, and 
IVe-1, irrigated; Silty range site; Silty to Clayey wind- 
break suitability group. 

Shelby clay loam, 5 to 12 percent slopes, eroded 
iSkC2).—The profile of this soil has a surface layer and 
subsoil that are slightly thinner than those in the profile 
described as representative for the series. Lime is not so 
deep and in many places occurs at a depth of 32 to 40 
inches. This well-drained soil is in areas that border 
drainageways and valley sides in till on the uplands in 
the Oak Creek and Middle Creek drainage area. 

Included with this soil in mapping are small areas of 
loamy till material along the lower slopes of the Oak 
Creek and Middle Creek drainage area. 

Permeability is moderately slow. Available water ca- 
pacity is high, and moisture is released readily to plants. 
This soil is casy to till, and content of organic matter 
needs to be improved. Runoff is medium. The hazard of 
erosion is moderate, and the main concern of management 
is the control of erosion. Because this soil lacks some 
nutrients, maintaining fertility also is a concern. 

Most of this soil is cultivated. It is well suited toe most 
crops grown in the county. This soil is well suited to 
growing tame grasses, to trees in windbreaks, and for use 
by wildlife. Grain sorghum, wheat, corn, and alfalfa are 
the main crops. Lime in the underlying till is adequate 
for most legumes. Capability unit [Ie-1, dryland, and 
IVe-1, irrigated; Silty range site; Silty to Clayey wind- 
break suitability group. 


Silty Alluvial Land 


Silty alluvial land (0 to 81 percent slopes) (Sy) con- 
sists of frequently flooded bottom lands and deeply en- 
trenched meandering channels of major drainageways. 
It formed in stratified, recently deposited alluvium that 
ranges from fine sandy loam to silty clay loam in texture, 
depending on the upland source. 

The surface layer ranges from 20 to 32 inches in thick- 
ness, from very dark gray to dark brown in color, and 
from silt loam to loam in texture. The underlying mate- 
rial consists of stratified lenses of lighter colored silt 
loam to fine sandy Joam material that has many reddish- 
brown mottles. This material lacks lime. Because of con- 
tinuing deposits of alluvium, the profile has little devel- 
opment. The boundary to the underlying material is 
gradual and not easily recognized. 

Most of the nearly level areas of this land type are 
frequently flooded and are not suitable for cultivation. 
Streambank cutting and channel changes commonly dam- 
age fences and field access roads. Most areas of this soil 
are used for grazing and as wildlife habitat. The domi- 
nant vegetation is tall and medium grasses with many 
trees and shrubs adjacent to the channels. Capability 
unit VIw-1, dryland; Silty Overflow range site; Mod- 
erately Wet windbreak suitability group. 


Slickspots 


Slickspots are mapped only in a complex with Butler 
and Ffall soils on stream terraces of the major valleys. 
This land type is nearly level in most places but is gently 
sloping in a few areas. In cultivated areas Slickspots are 
light gray and are 1 to 5 acres in size. 

The gray silt loam surface layer changes abruptly to 
subsoil at a depth of about 6 inches, The subsoil is dark- 
gray very firm silty clay in the upper part and grayish- 
brown firm silty clay loam that contains small salt crys- 
tals in the lower part. This layer is moderately alkaline 
to strongly alkalme. The underlying material is mod- 
erately alkaline light brownish-gray silt loam. 

Slickspots are affected by moderate to high amounts of 
soluble salts and exchangeable sodium. Because of the 
slowly permeable subsoil and the defloculated condition 
of the soil, the excessive soluble salts and sodium are 
difficult to leach below the root zone in the Butler- 
Slickspots complex. In the Hall-Slickspots complex the 
subsoil is slightly more permeable, but the exchangeable 
sodium causes restricted movement of water, air, and 
roots. . 

Slickspots are more droughty, and they release moisture 
less readily than the Butler or Hall soils with which they 
are in complex. They are sticky when wet and very hard 
when dry, and this causes a concern in tillage. The water 
table is at a depth of 5 to 15 feet depending on seasonal 
rainfall. The high pH value and the excessive amounts 
of sodium can cause a fixation and unavailability of 
many plant nutrients. 

In areas of high salt or sodium accumulation, seed 
germination is poor, plants are stunted, and grain is of 
low quality. Using irrigation water of good quality, ade- 
quate drainage, proper chemical amendments, and or- 
ganic matter can improve saline-alkali conditions. Slick- 
spots are best suited to crops and grasses that are tolerant 
of excessive amounts of soluble salts and exchangeable 
sodium. Barley, Canada wildrye, and western wheatgrass 
are more tolerant than most crops and grasses (4). 


Steinauer Sleries 


The Steinauer series consists of deep, well-drained, 
moderately sloping to steep soils on uplands. These soils 
formed in limy glacial till material in the Oak Creek 
and Middle Creek drainage area. ; . 

In a representative profile the surface layer is grayish- 
brown clay loam about 6 inches thick (fig. 20). The next 
layer is light-gray clay loam which is hard when dry, 
firm when moist, and about 9 inches thick. The under- 
lying till is light brownish-gray and light yellowish- 
brown clay loam. It is slightly weathered and has pockets 
and old root channels of white lime and many stains. 
Throughout the profile are few small pebbles and stones. 

Permeability of the Steinauer soils is moderately slow. 
Available water capacity is high. Fertility is medium to 
low, and content of organic matter is moderate to low. 
If not protected, these soils erode easily. ; ; 

Most of the steeply sloping Steinauer soils are in 
native grasses or are reseeded to pasture. Some moderately 
sloping soils are cultivated. 
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Figure 20.—Profile of a Steinauer clay loam that has a thin surface 
layer and limy glacial till underlying material. 


Representative profile of Steinauer clay loam, 7 to 12 
percent slopes, eroded (in reseeded pasture 0.2 mile south 
and 0.45 mile west of northeast corner of sec. 29, T. 11 N., 
R. 4 E.): 


Ap—O to 6 inches, grayish-brown (10¥R 5/2) clay loam, dark 
grayish brown (10YR 4/2) when moist; weak, me- 
dium, subangular blocky structure that parts to weak, 
medium, crumb; slightly hard when dry, friable when 
moist; few small pebbles and stones; mildly alkaline; 
abrupt, smooth boundary. 

AC—6 to 15 inches, light-gray (10YR 6/1) clay loam, gray 
(10YR 5/1) when moist; weak, coarse and medium, 
subangular blocky structure; hard when dry, firm 
when moist; few small pebbles and stones; mod- 
erately alkaline; clear, smooth boundary. 

C1—15 to 41 inches, light brownish-gray (10YR 6/2) clay 
loam, grayish brown (10YR 5/2) when moist; weak, 
coarse, prismatic structure that parts to moderate, 
medium, subangular blocky; hard when dry, firm 
when moist: few small pebbles and stones: mod- 
erately alkaline; many, coarse, prominent, reddish- 
brown stains; many iron and manganese segrega- 
tions and pockets of soft lime; diffuse, smooth 
boundary. ; 

C2—41 to 60 inches, 60 percent light yellowish-brown (10YR 
6/4) and 40 percent light brownish-gray (10YR 6/2) 
clay loam, yellowish brown (10YR 5/4) and grayish 
brown (10YR 5/2) when moist; weak, coarse, pris- 
matic structure; hard when dry, firm when moist; 
few small pebbles and stones; moderately alkaline: 
many iron and manganese segregations; pockets and 
seams of soft lime. 


The A horizon ranges from 8 to 7 inches in thickness. It 
is very dark gray to brown in color and clay loam to loam 
in texture. Lime carbonates are at the surface to a depth of 
15 inches. A few small boulders and stones are scattered on 
the surface. The C horizon of limy till has reddish-brown 
or yellowish-brown iron stains and relict mottles. 
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Steinauer soils are near the Burchard, Morrill, Pawnee, 
and Shelby soils. The profile of Steinauer soils is not so well 
formed as the Burchard and Shelby soils, and lime is closer 
to the surface. They have a less clayey B horizon than 
Pawnee soils, and lime has not been leached as deeply. Stein- 
auer soils have less coarse material in their light yellowish- 
brown C horizon, which contains lime, than the Morrill soils. 

Steinauer clay loam, 7 to 12 percent slopes, eroded 
(StC2}.—This soil has the profile described as representative 
for the series, It is well drained and is in till on uplands. 
Erosion has removed much of the original surface soil. 
Included with this soil in mapping are small areas of 
Burchard soils. 

Permeability of this soil is moderately slow. Available 
water capacity is high, and moisture is released readily 
to plants. Fertility is medium, and content of organic 
matter is moderately low. Runoff is rapid. In cultivated 
areas erosion is a hazard, and gullies form in some natural 
drainageways. 

This soil is used for tame grass pastures and for close- 
growing crops of small grains and legumes. Improving 
and maintaining fertility is a major concern. Organic- 
matter content needs to be improved. Trees can be grown 
in windbreaks. Capability unit [Ve-8, dryland; Limy 
Upland range site; Silty to Clayey windbreak suitability 
group. 

Steinauer clay loam, 12 to 31 percent slopes (StE).— 
This soil is well drained and is on convex areas and very 
narrow ridgetops in glacial till on uplands. 

The profile of this soil is similar to the one described 
for the series, except that it contains pockets and seams 
of lime within a depth of 10 inches. Small iron and 
manganese segregations and relic stains are more com- 
mon in the underlying till. More pebbles and small stones 
are scattered throughout the profile and more large 
boulders are on the surface than described in the repre- 
sentative profile. Included with this soil in mapping are 
a few outcrops of volcanic ash which generally lack lime. 

Because of the steep slopes and the moderately slow 
permeability, runoff is rapid. Plant roots can easily 
penetrate this soil, but fertility is medium to low and 
content of organic matter is moderately low. On over- 
grazed pastures the soil erodes and gullies form easily in 
natural drainageways. Most areas of this soil are in 
native grasses. 

This soil is better suited to grazing and hay than to 
cultivated crops. It is too steep and the hazard of ero- 
sion is too great for successful cultivation. The main 
concern of management is improving the quality and 
quantity of the range. This soil can be used for trees in 
windbreaks. Capability unit VIe-9, dryland; Limy Up- 
land range site; Silty to Clayey windbreak suitability 
group. 

Steinauer clay loam, 12 to 31 percent slopes, eroded 
(StE2}.—This well-drained soil occurs in till on the uplands 
of the Oak Creek and Middle Creek drainage area. Sheet 
erosion has removed most of the original surface soil. 

The profile of this soil contains a thinner and lighter 
colored surface layer than that described as representa- 
tive for the series, Cultivation has mixed the surface layer 
with the lighter colored underlying till. Lime is nearer 
the surface, and small stones and pebbles are more 
numerous on the surface of the soil. The underlying ma- 
terial contains slightly more reddish and yellowish-brown 
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stains in the underlying material than that described as 
representative. Included with this soil in mapping are 
small areas of coarse sand and gravel. 

Permeability of this soil is moderately slow. The abun- 
dance of lime, however, improves the structure and the 
roots penetrate the underlying till easily. Fertility and 
content of organic matter are low. The abundance of 
lime causes some deficiencies of minor nutrient elements. 

In most areas this soil is reseeded to native grasses and 
tame pastures. Because of the steep slope, the severe hazard 
of erosion, and the limitations on the use of large machin- 
ery, this soil is better suited to permanent grasses than 
cultivated crops. Some small grains and alfalfa are grown. 
The main concern of management is maintaining the qual- 
ity and quantity of the grass. Preventing water erosion 
and gullies is needed in most areas. Trees can be grown in 
windbreaks. Capability unit VIe-8, dryland; Limy Up- 
land range site; Silty to Clayey windbreak suitability 
group. 


Wet Alluvial Land 


Wet alluvial land (0 to 1 percent slopes) (Wx) con- 
sists of nearly level, medium-textured to fine-textured, 
very poorly drained soils on bottom lands. It is in areas 
that lack drainage outlets into the main channel of the 
stream, The water table is at the surface during wet 
periods and ranges to a depth of 24 inches during dry 
periods. Sand and gravel commonly crop out along the 
upland borders of these areas, and they have seepage 
which adds to their wetness. 

The surface layer is very dark gray silty clay loam that 
is mildly alkaline. The subsurface layer is black and mod- 
erately alkaline. In pastured areas the surface is uneven 
clumps of grass. The underlying gleyed alluvial material 
is dark-gray silty clav that contains partly decomposed 
roots and stems of grasses. Reddish-brown stains and a 
few small lime concretions are throughout the profile. 
Included with this land type in mapping are a few small 
marshy areas. 

Nearly all of the acreage of this land type is in native 
grasses, and these areas are better suited to grazing or hay- 
land than to cultivated crops. Because the water table is 
at or near the surface during the growing season, these 
areas are not suitable for cultivation. A few areas, how- 
ever, are drained and are used for cultivated crops. Wet- 
ness is the main hazard. Capability unit Vw-1, dryland; 
Wet Land range site; Very Wet windbreak suitability 
group. 


Wymore Series 


The Wymore series consists of deep, moderately well 
drained to well drained. nearly Jevel to moderately slop- 
ing soils on uplands. These soils formed in a thin mantle 
of Peoria loess underlain by Loveland loess and till. 

In a representative profile the surface layer is gray to 
dark-gray silty clay loam about 10 inches thick. The sub- 
soil is about 29 inches thick. It is dark grayish-brown silty 
clay loam in the upper 8 inches, dark grayish-brown to 
grayish-brown silty clay in the next 14 inches, and is light 
brownish-gray silty clay loam in 12 inches. The under- 
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lying material is moderately alkaline light-gray silt loam 
that contains a few small, reddish-brown iron stains. 

Permeability of these soils is slow. Available water 
capacity is high, and fertility is medium to high. The 
hazard of water erosion is serious in sloping areas if row 
crops are grown. 

Most areas of Wymore soils are cultivated, but some 
areas are in introduced grasses and are used for pasture. 

Representative profile of Wymore silty clay loam, 0 to 
1 percent slopes (in a cultivated field 0.25 mile south and 
0.45 mile east of the northwest corner of sec. 22, T. 9 N., 
R. 4 E.): 


Ap—0 to 5 inches, gray (10YR 5/1) silty clay loam, very 
dark gray (10YR 3/1) when moist; weak, fine, 
granular structure; slightly hard when dry, friable 
when moist; medium acid: abrupt, smooth boundary. 

Al2—5 to 10 inches, dark-gray (10YR 4/1) silty clay loam, 
very dark brown (10¥R 2/2) when moist; weak, 
medium, subangular blocky structure that parts to 
weak, fine, granular; slightly hard when dry, friable 
when moist; slightly acid: clear, smooth boundary. 

B1i—10 to 18 inches, dark grayish-brown (10YR 4/2) silty 
clay loam, very dark grayish brown (10YR 3/2) 
when moist; weak, coarse, blocky structure that 
parts to moderate, medium, subangular blocky; hard 
when dry, firm when moist; neutral; clear, smooth 
boundary. 

B21t—13 to 21 inches, dark grayish-brown (10YR 4/2) silty 
clay, dark brown (10YR 3/3) when moist; weak, 
coarse, prismatic structure that parts to moderate, 
medium, blocky; very hard when dry, very firm when 
moist; neutral; clay films on ped faces; clear, smooth 
boundary. 

B22t—21 to 27 inches, grayish-brown (10YR 5/2) silty clay, 
dark grayish brown (10YR 4/2) when moist; weak, 
coarse, prismatic structure that parts to moderate, 
coarse, blocky; very hard when dry, very firm wien 
moist; neutral; clay films on ped faces; clear, smooth 
boundary. 

B23—27 to 33 inches, grayish-brown (2.5Y 5/2) silty clay 
loam, dark grayish brown (2.5Y 4/2) when moist: 
weak, coarse, subangular blocky structure that parts 
to moderate, medium, subangular blocky; hard when 
dry, firm when moist; neutral; gradual, smooth 
boundary. 

B3—33 to 39 inches, light brownish-gray (2.5Y 6/2) silty 
clay loam, grayish brown (2.5¥ 5/2) when moist; 
Weak, medium and fine, subangular blocky structure: 
hard when dry, firm when moist; mildly alkaline: 
calcareous; common, fine, faint, yellowish-brown 
stains; a few small iron and manganese segrega- 
tions; gradual, smooth boundary. 

C—39 to 60 inches, light-gray (5Y 7/2) silt loam, pale olive 
(5Y 6/3) when moist; massive; slightly hard when 
dry, friable when moist; moderately alkaline: cal- 
eareous; a few small iron and manganese segrega- 
tions. 

The A horizon ranges from 5 to 12 inches in thickness. It 
ranges from light silty clay loam in nearly level areas to 
silty clay in severely eroded areas that are moderately slop- 
ing. The color ranges from gray to very dark grayish brown. 
and the reaction from mildly acid to neutral. The B2t 
horizon ranges from light silty clay to heavy silty clay in 
texture. The C horizon ranges from silt loam to silty clay 
loam in texture and from grayish brown to olive gray in color. 
Depth to lime ranges from about 60 inches in nearly level 
areas to about 12 inches in moderately sloping areas. The 
loess mantle is 3 to 10 feet thick over fine-textured till. 

Slickspots less than 1 acre in size are common in areas 
where the loess and till meet. The fine-textured till restricts 
downward movement of water. As a result, the water moves 
laterally along the surface of the till and seeps out on the 
lower slopes. The seep water contains sodium salts that ac- 
cumulate and cause a saline-alkaline condition. 

Wymore soils are near the Burchard, Longford, Pawnee, 
and Sharpsburg soils. They lack the sand and stones that are 
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in the Burchard and Pawnee soils, but they have a more 
strongly developed profile than those soils. Unlike Longford 
soils Wymore soils formed in Peoria loess. Wymore soils 
have a more clayey B horizon than Sharpsburg soils, and 
they formed in a thinner mantle of Peoria loess than Sharps- 
burg soils. 

Wymore silty clay loam, 0 to 1 percent slopes (Wt).— 
This soil has the profile described as representative for the 
series. It is moderately well drained and occurs on up- 
lands. Most areas are on the divide between the Big Blue 
River and the area drained by Oak Creek and Middle 
Creek. Included with this soil in mapping are small areas 
of a somewhat poorly drained soil in depressions. 

This soil is more droughty than a less clayey soil be- 
cause it absorbs water more slowly and releases it slowly 
to plants. Runoff is slow. Fertility is high and content of 
organic matter is moderate. 

Most of the acreage of this soil is cultivated, and the 
major crops are grain sorghum and wheat. Small acreages 
are in corn and alfalfa, Trees can be grown in wind- 
breaks. 

Lime is needed for newly seeded alfalfa and other 
legumes, and available phosphorus is low. The main con- 
cerns of management in irrigated areas are maintaining 
fertility and managing water. Capability units TIs-2, 
dryland, and IIs-2, irrigated; Clayey range site; Silty to 
Clayey twindbreak suitability group. 

Wymore silty clay loam, 1 to 3 percent slopes (WtA].— 
This well-drained soil is on the upland divide between 
the Big Blue River and the area drained by Oak Creck 
and Middle Creek. Runoff is medium. 

Except that the surface layer and subsoil are slightly 
thinner, this soil has a profile similar to that described 
as representative for the series. Included in mapping are 
a few small areas of Butler soils. 

Moisture is released slowly to plants, and this soil is 
slightly droughty during dry seasons. Permeability is 
slow. Fertility and content of organic matter are mod- 
erate. 

Grain sorghum and wheat are the major crops grown 
on this soil, though on a small acreage alfalfa and corn 
are grown. Trees can be grown in windbreaks. Lime is 
needed for legumes, and the supply of phosphorus is low. 
In irrigated areas the major concern of management is 
maintaining fertility. Capability units IIe-2, dryland, 
and IIe-2, irrigated; Clayey range site; Silty to Clayey 
windbreak suitability group. 

Wymore silty clay loam, 3 to 7 percent slopes, eroded 
(WtB2).—This well-drained soil is on uplands. It has a 
thinner surface layer and subsoil than in the profile de- 
scribed as representative for the Wymore series and has 
more reddish-brown stains and more olive-gray colors in 
the upper part of the subsoil, Also. it contains more lime 
and is less acid. Included in mapping are small severely 
eroded areas. 

Runoff is medium on this soil. Available water capacity 
is high, but moisture is released slowly to crops. Areas 
that are clean tilled have a further hazard of erosion. 
Fertility is medium, and content of organic matter is 
moderate. 

Grain sorghum and wheat are the main crops grown 
on this soil, but alfalfa and corn are grown in small areas. 
Trees can be grown in windbreaks. The supply of lime is 
adequate for most legumes. Available phosphorus is low. 


The main concerns of management are controlling ero- 
sion, maintaining fertility, and controlling soil blowing. 
Capability units ITIe-2, dryland, and IITe~2, irrigated; 
Clayey range site; Silty to Clayey windbreak suitability 
yroup. 

Wymore soils, 7 to 9 percent slopes, eroded (WyC2).— 
This well-drained soi] is on uplands. The areas are cut 
by many small rills and gullies. 

The surface layer of this soil is finer textured than that 
in the profile described as representative for the Wymore 
series and the subsoil is thinner. Also, lime is closer to 
the surface and iron stains are more common. Plowing has 
mixed lighter colored material formerly in the subsoil 
with the remaining surface layer. Included with this soil 
in mapping are small areas of Slickspots near the area 
where the loess and the till meet. 

Runoff is rapid on these soils. Permeability is slow. 
The clayey subsoil absorbs moisture slowly and releases 
it slowly to plants. Tillage is difficult because the surface 
layer is sticky when wet and very hard when dry. Fer- 
tility is medium, and content of organic matter is mod- 
erately low. 

The many rills and gullies in these soils make them 
better suited to permanent vegetation than to tilled crops. 
A few areas are cultivated as part of larger acreages of 
more friable soils. These soils are droughty; and where 
farmed, erosion is the main hazard. Available phosphorus 
is low. Capability unit [Ve-2, dryland; Dense Clay range 
site; Silty to Clayey windbreak suitability group. 


Use and Management of the Soils 


This section explains the capability grouping used by 
the Soil Conservation Service and the basic practices of 
management that apply to all of the soils. Next, manage- 
ment of the soils by dryland and irrigated capability 
units is described, and estimated average acre yields of 
the principal crops are given. Then, management of the 
soils for range, for windbreaks, and for wildlife and 
recreation is described. 


Management of the Soils for Crops ’ 


In this section the capability system used to classify 
soils used for the production of cultivated crops and pas- 
ture is explained, and management of the soils in the 
county, by capability units, is discussed. Then, a table 
showing estimated yields of the principal crops is given. 

If the soils in Seward County are properly managed, 
they are suited to crops and pasture. The chief concerns 
of management are controlling erosion caused by rain 
falling on sloping soils on uplands, protecting some of 
the soils adjacent to streams from flooding, and avoiding 
loss of fertility because of removal of the surface layer. 

According to the Nebraska Agricultural Statistics re- 
port, in 1969 about 80 percent of the acreage of Seward 
County was cultivated, About 16 percent of the culti- 
vated areas, or slightly less than 58,000 acres, was irri- 
gated. 


°By E. O. Pererson, conservation agronomist, Soil Conservation 
Service. 
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Corn is the main irrigated crop. Winter wheat, sor- 
ghum, and corn are the main dryland crops. Other crops 
grown in Seward County are soybeans and alfalfa and 
grasses for pasture and hay. Small acreages of oats, bar- 
ley, and rye are also grown. Idle areas include summer 
fallow and diverted acreages under the government crop- 
control program. 

Practices that help to control erosion are the use of ter- 
racing, contour farming, land leveling, contour bench 
levelmg, and grassed waterways. These practices can be 
used along with proper management of vegetation on the 
surface of the areas. Keeping crop residue on the surface 
or growing a protective cover of plants helps to prevent 
the soil from sealing or crusting during heavy rains. 
Tall stubble that is left standing throughout winter can 
catch drifting snow and help to replenish soil moisture. 

Erosion can also be reduced by managing an adequate 
cropping system. A suitable system for row crops uses 
soils that support crops well and that have little or no 
hazard of erosion and uses the steeper, eroded soils for 
hay and pasture, 

; Soil blowing can be reduced by using the same prac- 
tices that conserve soil moisture. Using stubble mulching 
on small grains, mulch planting for row crops, and alter- 
nate narrow strips of row crops and small grains help 
reduce wind velocity on the soil surface and thus reduce 
the movement of soil particles by soil blowing. 

Managing tillage properly in preparing the seedbed 
and leaving all crop residue on the surface are ways of 
improving the soil, reducing soil losses, and lessening 
compaction of the soils. 

Commercial fertilizer should be applied according to 
the needs of the soils, as indicated by soil tests. The 
amount of moisture in the soil should also be considered, 
especially in dryland areas. For example, during a pe- 
ried of low rainfall less fertilizer is needed on soils that 
have a dry subsoil than in a year when the supply of 
moisture is adequate. Crops on all of the soils respond if 
nitrogen fertilizer is applied. Phosphorus and zine gen- 
erally are needed on eroded soils on uplands, such as 
those of the Hastings, Geary, and Sharpsburg series. 
Because of the chance of a greater crop growth, soils that 
are irrigated need larger amounts of fertilizer than those 
not irrigated. 

If the gravity irrigation systems are to be used, those 
soils to be irrigated need leveling. Leveling allows even 
water distribution and better control of runoff. All soils 
in the county are suitable for sprinkler irrigation, but 
only the deep, level to gently sloping soils are suitable 
for furrow and border gravity irrigation systems. Soils 
that are on slopes of more than 8 percent are not suitable 
for satisfactory irrigation. A system is needed that con- 
trols and manages irrigation runoff from sloping fields. 


Capability Grouping 


Capability grouping shows, in a general way, the suit- 
ability of soils for most kinds of field crops. The soils 
are grouped according to their limitations when used for 
field crops, the risk of damage when they are so used, 
and the way they respond to treatment. The grouping 
does not take into account major and generally expensive 
landforming that would change slope, depth, or other 


characteristics of the soils; does not take into considera- 
tion possible but unlikely major reclamation projects; 
and does not apply to rice, cranberries, horticultural 
crops, or other crops requiring special management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when used 
for other purposes, but this classification is not a substi- 
tute for interpretations designed to show suitability and 
limitations of groups of soils for range, for forest trees, 
or for engineering. : 

In the capability system, the kinds of soils are grouped 
at three levels: the capability class, subclass, and unit. 
These are discussed in the following paragraphs. 

Capantiity Ciasses, the broadest groups, are desig- 
nated by Roman numerals I through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use, defined as follows: 


Class I soils have few limitations that restrict their 
use. 

Class IT soils have moderate limitations that reduce 
the choice of plants or that require moderate 
conservation practices, 

Class III soils have severe limitations that reduce 
the choice of plants, require special conservation 
practices, or both. 

Class IV soils have very severe limitations that re- 
duce the choice of plants, require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit 
their use largely to pasture, range, woodland, or 
wildlife. 

Class VI soils have severe limitations that make them 
generally unsuited to cultivation and limit their 
use largely to pasture or range, woodland, or 
wildlife. ; 

Class VII soils have very severe limitations that 
make them unsuited to cultivation and that re- 
strict their use largely to pasture or range, wood- 
land, or wildlife. 

Class VIII soils and landforms have Hmitations that 
preclude their use for commercial plants and re- 
strict their use to recreation, wildlife, or water 
supply, or to esthetic purposes. 


Capraptiity Supcnasses are soil groups within one class. 
They are designated by adding a small letter, ¢, w, 8, or 
é, to the class numeral, for example, IIe. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage}; s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, but 
not in Seward County, shows that the chief limitation is 
climate that is too cold or too dry. 

In class I there are no subclasses, because the soils of 
this class have few Hmitations. Class V can contain, at 
the most, only the subclasses indicated by w, s, and ¢, be- 
cause the soils in class V are subject to little or no ero- 
sion, though they have other limitations that restrict 


38 


their use largely to pasture, range, windbreaks, wildlife, 
or recreation. 

Carasiniry Unrrs are soil groups within the sub- 
classes, The soils in one capability unit are enough alike 
to be suited to the same crops and pasture plants, to 
require similar management, and to have similar pro- 
ductivity and other responses to management. Thus, the 
capability unit is a convenient grouping for making many 
statements about management of soils. Capability units 
are generally designated by adding an Arabic numeral 
to the subclass symbol, for example, Tle-1 or [Vw-2. 
Thus, in one symbol, the Roman numeral designates the 
capability class, or degree of limitation; the small letter 
indicates the subclass, or kind of limitation, as defined in 
the foregoing paragraph; and the Arabic numeral spe- 
aa identifies the capability unit within each sub- 
class. 

In the following pages the capability units in Seward 
County are described, and suggestions for the use and 
management of the soils are given. 


CAPABILITY UNIT IL-1, DRYLAND; I-1, IRRIGATED 

Soils in these capability units are deep, well-drained, 
and nearly level. They are on uplands, stream terraces, 
and bottom lands. These soils have a surface layer and 
subsoil of silt loam or silty clay loam. 

The soils in these units absorb water well and release 
moisture readily to plants. Permeability is moderate to 
moderately slow, and available water capacity is high. 
The content of organic matter is moderate, and these 
soils are fertile. 


The main concerns of management are maintaining the’ 


content of organic matter and keeping fertility high. The 
soils can be farmed intensively without risk of damage. 

Dryland management.—Dryfarmed areas of these soils 
are suited to corn, sorghum, wheat, soybeans, and alfalfa. 
They are also suitable for tame grass, for trees grown 
in windbreaks, and for wildlife habitat. 

Crops grow well on these soils if a cropping system is 
used that includes proper management of crop residue. 
Adequate amounts of fertilizer also are needed. Diseases 
and insects can be controlled by using a cropping system 
that alternates row crops with small grains and hay and 
pasture. 

Irrigation management.—Irrigated areas of these soils 
are suited to corn, sorghum, alfalfa, and tame grasses 
for hay and pasture. 

These soils are well suited to irrigation, and most kinds 
of irrigation systems are suitable. Unless the soils are 
leveled, however, slight irregularities in the surface make 
it difficult to apply irrigation water uniformly (fig. 21). 
The water should be applied in sufficient amounts to serve 
the needs of the crop and at a rate that permits maximum 
absorption and minimum runoff. Any Irrigation water 
that runs off at the end of a field can be trapped in a pit 
and recycled. Leaving crop residue on the soil in winter 
helps to control soil blowing. Soils altered by leveling are 
likely to require applications of iron and zine. 


CAPABILITY UNIT Ie-1, DRYLAND; We-1, IRRIGATED 

Soils in these capability units are deep, well drained, 
and very gently sloping. These soils are on uplands, 
stream terraces, and occasionally flooded bottom lands. 


SOIL SURVEY 


Figure 21,—Irrigation from a deep well using a siphon tube system 
on soil that has been leveled. The soil is in capability unit I-1. 


They have a silt loam to silty clay loam surface layer 
and subsoil. - 

The soils in these units absorb water well and release 
moisture readily to plants. Permeability is moderately 
slow to moderate. Available water capacity is high. Most 
of these soils ‘have high fertility and they are easy to till. 
Content of organic matter is moderate or moderately low. 

The main concern of management on these soils is 
controlling runoff. If runoff is controlled the moisture 
supply of the soil can also be maintained. Maintaining 
good tilth, high fertility, and content of organic matter 
are also needed. 

Dryland management.—Dryfarmed areas of these soils 
are suited to corn, wheat, sorghum, soybeans, alfalfa, and 
pasture grasses. The main crops are corn and sorghum. 
On the upland soils wheat is well suited because the crop 
can mature before the warm, drier periods of the crop 
season. Terracing, contour farming, and grassed water- 
ways are needed to control runoff. A cropping system 
that includes a vegetative cover crop most of the time 
helps to reduce the loss of moisture in these soils. 

Irrigation management.—Irrigated areas of these soils 
are sulted to corn, sorghum, and alfalfa. If these soils 
are gravity irrigated, land leveling is needed to provide 
an even distribution of water and to prevent excessive 
leaching of fertilizer. Contour furrows, bench leveling, 
and terracing help reduce the slope, provide an even dis- 
tribution of water, and control erosion. Leaving crop 
residue on the soils helps to increase the water intake and 
to control soil blowing. Irrigation water that runs off at 
the end of a field can be trapped and recycled. 


CAPABILITY UNIT He~2, DRYLAND; Ile-2, IRRIGATED 

Soils in these capability units are deep, well drained to 
moderately well drained, and very gently sloping. These 
soils are on uplands and stream terraces. They have a 
surface layer of silt loam to silty clay loam and a subsoil 
of silty clay. 
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Available water capacity is high, and the slowly per- 
meable subsoil restricts penetration of roots and water. 
Runoff on these soils is medium. The content of organic 
matter is moderate and fertility is high. The main con- 
cerns of management on these soils are controlling run- 
off and maintaining high fertility and good tilth. 

Dryland management.—Dryfarmed areas of these soils 
are suited to crops commonly grown in the county, but 
corn, wheat, sorghum, soybeans, and alfalfa are the main 
crops grown. Because of the slow release of soil moisture, 
these soils are better suited to crops that mature early in 
summer, such as wheat and first-cutting alfalfa, than to 
other crops. Contour farming, terracing, and grassed 
waterways are needed to control runoff. Keeping tillage 
to a minimum allows the maximum crop residue to re- 
main on the soil surface for use as a mulch. Row crops 
can be alternated with small grains and legume crops. 

Irrigation management.—Irrigated areas of these soils 
are well suited to corn. sorghum, small grains, soybeans, 
and alfalfa. They are also suitable for growth of pas- 
ture grasses and hay, for windbreaks, and for use as wild- 
life habitat. Growing small grains and legumes in the 
cropping system and using mulch tillage, which leaves 
crop residue on the surface, helps replenish the content 
of organic matter. 

If these soils are leveled, furrow and border irrigation 
are suited. The layout of the irrigation field and the water 
application rates need to be adjusted on these soils to 
allow for a slower rate of water intake. Sprinkler irriga- 
tion is suited in areas where land leveling is costly. Irri- 
gation runoff at the ends of fields needs to be controlled 
and reduced to conserve irrigation water. 


CAPABILITY UNIT IIs-2, DRYLAND; IIs-2, IRRIGATED 


Soils in this capability unit are deep and nearly level 
on uplands. They are moderately well drained. They have 
a surface layer of silt loam to silty clay loam and a sub- 
soil of silty clay. 

These fertile soils retain moisture and nutrients well 
but absorb and release water slowly to plants. Permeabil- 
ity of these soils is slow. Available water capacity is high, 
and runoff is slow. 

The major hazard on these soils is a somewhat droughty 
condition that exists in seasons of low rainfall. 

Dryland management.—Dryfarmed areas of these soils 
are suited to most crops commonly grown in the county 
and to trees and grasses. Suitable crops are corn, sorghum, 
small grains, alfalfa, and grasses. Because these soils re- 
lease moisture slowly from the subsoil, they are well 
suited to wheat and grain sorghum. A cropping system 
that includes good tillage management and the alternat- 
ing of row crops with small grains and legumes helps to 
increase the moisture intake rate of these soils. 

Irrigation management.—lIrrigated areas of these soils 
are mainly suited to corn, sorghum, and alfalfa. Both 
border and furrow irrigation systems are suitable. More 
frequent and lighter irrigations are needed on these soils, 
especially when corn is the main crop. A good cropping 
system is one in which a legume or grass crop is grown 
every 10 or 15 years and is then left on the soil for two 
or more years. The roots of legumes help to increase the 
moisture intake and permeability of the soil. Reducing 
and controlling irrigation runoff at the ends of the fields 
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is also needed to conserve water. For a sustained crop 
growth on these soils, extensive use of commercial fer- 
tilizers and barnyard manure is needed. 


CAPABILITY UNIT Iw-2, DRYLAND; ilw-2, IRRIGATED 

Soils in these capability units are deep, somewhat 
poorly drained, and nearly level. They are on uplands 
and stream terraces. These soils have a surface layer of 
silt loam. The subsoil is clay in the upper part, silty clay 
in the middle part, and silty clay loam in the lower part. 
The underlying material is silt loam. 

Available water capacity is high. Permeability is slow 
in the subsoil; movement of moisture, roots, and air is 
restricted ; and moisture is released slowly to plants. Run- 
off is slow. The content of organic matter is moderate. 

The main concern of management is reducing wetness. 
In spring, when rainfall is heaviest, these soils dry 
slowly and tillage is generally delayed. However, the 
soils are droughty during the hottest part of the summer 
under dryland management. 

Dryland management.—Dryfarmed areas of these soils 
are suited to small grains, corn, and grain sorghum; and 
alfalfa, wheat, and grain sorghum are better suited. A 
cropping system that includes 3 or 4 years of row crops 
alternating with small grains and alfalfa helps to create 
a more permeable subsoil condition. Terraces and diver- 
sions on the adjacent soils that drain into this soil area 
help to reduce excessive wetness. 

Irrigation management.—Irrigated areas of these soils 
are suited to corn, grain sorghum, and alfalfa. Including 
alfalfa in the cropping system every 6 to 10 years helps 
to increase the movement of water through the soil. Be- 
cause permeability is slow in this soil, longer irrigation 
sets are needed. Measures to control flooding from adja- 
cent areas are needed in some places. Land leveling per- 
mits an even distribution of water from gravity irrigation 
systems. Practices to control excess irrigation ‘water are 
generally needed on soils in this capability unit. 


CAPABILITY UNIT Iiw-3, DRYLAND; IIw-3, IRRIGATED 


Hobbs silt loam, occasionally flooded, is the only soil 
in these units. It is deep, nearly level, and on bottom 
lands that are occasionally flooded for short periods. It 
is moderately well drained. It has a surface layer and 
subsoil of silt loam. 

Permeability of this soil is moderate, and available 
water capacity is high. This soil is casy to till, and fertil- 
ity is high. It retains water and nutrients well and re- 
leases them readily to plants. Crops are occasionally dam- 
aged by floods and deposits of sediment. Floodwaters 
recede rapidly. During dry periods the excess water bene- 
fits the crops. 

The main concern of management on this soil is con- 
trolling occasional flooding. Planting and cultivating are 
commonly delayed because the soil is too wet. 

Dryland management.—Dryfarmed areas of this soil 
are suited to corn, sorghum, small grains, and alfalfa. 
Occasional flooding limits growth of small grains and 
alfalfa. This soil is also suitable for tame grasses and trees 
and for use as wildlife habitat. 

Diversions and drainage ditches are needed in most 
areas to intercept runoff and to keep it from spreading 
over a wide area. Drainage ditches and diversions need to 


40 


be kept clean to intercept floodwaters. Suitable outlets 
are needed for drainage ditches. 

Irrigation management.—Irrigated areas of this soil 
are well suited to corn and sorghum. If flooding is con- 
trolled, they are also suited to alfalfa and small grains. 

Land leveling and installing an irrigation system that 
provides for the diversion or interception of floodwaters 
are needed. Sprinkler irrigation is suited to these soils, 
but furrow and border irrigation are better suited. Man- 
agement is also needed that reduces or controls irriga- 
tion water at the ends of the fields, 

Adequate commercial fertilizer and mulch tillage are 
needed to protect the soil during the growing of irrigated 
crops. Commercial fertilizer and barnyard manure are 
needed for good crop growth, 


CAPABILITY UNIT Hw-4, DRYLAND; I¥w-4, IRRIGATED 


Only Lamo silty clay loam is in these capability units. 
This soil is deep and somewhat poorly drained. Tt is on 
bottom lands. Both the surface layer and the subsoil are 
silty clay loam. 

The level of ground water fluctuates between a depth 
of 2 and 6 feet. Permeability is moderately slow. Avail- 
able water capacity is high. Content of organic matter 
is moderate, but the soil dries slowly in the spring. Plant- 
ing of row crops can be delayed because of wetness. Dur- 
ing wet periods the water table is high enough to limit 
crop growth, but during dry periods crops are helped by 
the water table. 

The main concern of management on this soil is con- 
trolling wetness during periods of above average rainfall. 
Salts accumulate on the surface in places during spring 
months. 

Dryland management—Dryfarmed areas of this soil 
are better suited to corn and sorxhum than to other crops. 
Because of the high ground water level in the spring, 
small grains and alfalfa are not so well suited. Wetness 
generally prevents tillage and cultivation early in spring. 
Diversions, drainage ditches, or tile drains help control 
wetness and the high water table. Trees grow well in 
windbreaks, 

lrrigation management.—Irrigated areas of this soil 
are suited to corn, sorghum, and alfalfa. Drainage 
ditches, tile drains, and diversions help to lower the 
water table. Amounts of fertilizer needed are greater 
when the soil is irrigated than when the soil is dryfarmed. 

Land leveling is needed if furrow and border irrigation 
are used. Land leveling also helps provide surface drain- 
age. Crop residue can be worked into the soil by mulch 
tillage or left on the surface to protect the soil. 


CAPABILITY UNIT [e-1, DRYLAND; IVe-1, IRRIGATED 

Soils in these capability units are deep, well drained, 
and moderately sloping. These soils are on till and loess 
uplands. They have a surface layer and a subsoil of clay 
loam or silty clay loam. 

Permeability is moderately slow in these soils. Fertility 
is medium to high and the content of organic matter is 
moderate. Available water capacity is high, and moisture 
is released readily to plants. Runoff is rapid. 

The main concern of management is controlling water 
erosion. These soils are more susceptible to erosion than 
most other moderately sloping soils. 


SOIL SURVEY 


Dryland management.—Dryfarmed areas of these soils 
are better suited to corn, sorghum, small grains, and 
alfalfa and grasses than to other crops. Some crops are 
likely to be damaged in summer because runoff is rapid 
on these soils, 

A cropping system that limits the years of consecutive 
row crops and that includes such close-growing crops as 
small grains, alfalfa, and grasses helps to control ero- 
sion and to conserve water. Terraces, contour farming, 
grassed waterways, and the use of crop residue as a mulch 
help to reduce runoff and control erosion (fig. 22). 

Irrigation management.—Irrigated areas of these soils 
are better suited to alfalfa and grasses than to ‘other 
crops. Corn, sorghum, and other row crops are suited if 
erosion is controlled. Terraces, grassed waterways, and 
crop residues on the soil help to control erosion. Commer- 
cial fertilizer and barnyard manure are needed te main- 
tain and improve fertility. 

Sprinkler irrigation is suited to these soils. Soils hav- 
ing slopes of more than 8 percent are not suited to irriga- 
tion. The slope of these soils makes it difficult, to control 
erosion under natural rainfall and the additional irri- 
gation applications. The rates of water application need 
to be carefully controlled so as not to exceed the intake 
rate of these soils, 


CAPABILITY UNIT Ille-2, DRYLAND; Ile-2, IRRIGATED 

Soils in these capability units are deep, moderately well 
drained, and gently sloping. They are on till and loess 
uplands. These soils have a surface layer of silty clay 
loam te clay loam and a subsoil of silty clay loam to clay. 

Permeability is slow in these soils. Available water 
capacity is high, but moisture is not readily released to 
plants. Runoff is medium. The content of organic matter 
1s moderate; fertility is medium. The main concern of 
management is controlling water erosion. 

Dryland management.—Dryfarmed areas of these soils 
are best suited to grain sorghum and winter wheat. Corn, 
soybeans, spring small grains, alfalfa, and grasses are 
also suited to these soils. These soils can also be used for 
permanent hay, pasture, and windbreaks and as wildlife 
habitat. 

A cropping system that limits row crops to not more 
than 2 years and that includes deep-rooted legume crops 
helps to improve fertility and tilth. Using commercial 
fertilizers and barnyard manure and returning crop 
residue to the soil help to maintain the content of or- 
ganic matter and to improve fertility. 

If row crops are grown, terraces and contour tillage 
(fig. 23) are needed to help to control erosion. Grassed 
waterways and field borders help to control erosion. 

Irrigation management.—Irrigated areas of these soils 
are better suited to corn and sorghum than to other crops. 
Land leveling and contour bench leveling are needed to 
help control erosion and to conserve water. If furrow and 
border irrigation systems are used, they need to be de- 
signed so that the slope of crop rows and the direction 
of irrigation are not more than 1 percent. 

The sprinkler method of irrigation is suitable on these 
soils. The water should be applied at a very low rate. 
Practices are needed that control and reduce the amount 
of irrigation water that runs off at the end of a field. 
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Figure 22.—Complete conservation treatment and a cropping system that includes hayland help to control] erosion on this Burchard 
soil. This soil is in capability unit IITe-1, dryland. 


Figure 23.—Crops planted on the contour on terraced soils of the 
Pawnee series. Capability unit I[le-2, dryland. 


CAPABILITY UNIT Ile-8, DRYLAND; Me-11, IRRIGATED 


Only Hastings soils, 1 to 3 percent slopes, severely 
eroded, are in these capability units. These soils are deep 
and well drained and are on uplands. They have a silt 
loam or silty clay loam surface layer and a silty clay 
loam subsoil. Most of the original surface layer and sub- 


soil were removed and used as subbase fill in highway 
construction. 

These soils are difficult to till because the surface layer 
is sticky when wet and hard when dry. Permeability is 
moderately slow, and available water capacity is high. 
Fertility and content of organic matter are low. 

The main concerns of management on these. soils are 
restoring and maintaining the content of organic matter 
and keeping fertility high. Control of runoff is also 
needed. 

Dryland management.—Soils in areas that are dry- 
farmed are suited to corn, sorghum, small grains, grasses, 
and alfalfa. They are also suitable for tame grasses and 
for trees grown in shelterbelts. 

The content of organic matter in these soils can be in- 
creased if a cropping system is used that includes the 
frequent growing of grasses and legumes. It can also be 
increased by returning all crop residue to the soil. Using 
commercial fertilizer and barnyard manure helps to 
maintain and improve fertility. The barnyard manure 
adds both organic matter and plant nutrients to the soil. 
Runoff can be controlled and moisture conserved by using 
terraces and grassed waterways, by farming on the con- 
tour, and by leaving crop residue on the surface. 

Irrigation management.—Irrigated ‘areas of the soils 
in this capability unit are suited to corn, sorghum, small 
grains and grasses, and alfalfa. Growing crops that pro- 
duce a large amount of residue helps to maintain the con- 
tent of organic matter. Commercial fertilizer and barn- 
yard manure are needed to keep fertility high and to ob- 
tain good crop growth. Reducing and controlling the 
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amount of water that runs off at the end of a field help to 
conserve water. Furrow and border irrigation can be used 
if erosion is controlled by contour bench leveling or by 
terracing and farming on the contour. 


CAPABILITY UNIT IIle-11, DRYLAND; Ile-1, IRRIGATED 


Soils in these capability units are deep, well drained 
and moderately well drained, and sloping to moderately 
sloping. These soils are on uplands and stream terraces. 
They have a surface layer and subsoil of silt loam or silty 
clay loam. 

Permeability of these soils is moderate to moderately 
slow. Available water capacity is hieh. Runoff is medium 
to rapid. If not protected, these soils erode easily. Fer- 
tility is medium to high, and these soils are easily tilled. 
If properly managed they retain water and nutrients 
well and release moisture readily to plants. 

The main concern of management of the soils is con- 
trolling water erosion. Other concerns are conserving 
moisture and maintaining good tilth, high fertility, and 
content of organic matter. 

Dryland management—Dryfarmed areas of these soils 
are suited to corn, sorghum, small grains, and alfalfa. 
Tame grasses and trees in windbreaks are also suited. 

A cropping system is needed that includes more close- 
growing crops, such as small grains, alfalfa, grasses, and 
row crops. Row crops grow well in ficlds that are terraced 
and contour farmed, but these crops need to be limited 
to 2 or 3 consecutive years. The best cropping system is 
one that includes a legume and grass crop grown every 
8 to 12 years and allowed to remain on the soil for 2 or 
more years. 

Lime and fertilizer are needed. Weeds and erosion can 
be controlled by using grassed borders along roadways 
and turnrows at the end of the fields. Terraces, grassed 
waterways, contour farming, and use of crop residue as 
mulch help to control runoff and erosion. 

Irrigation management.—Irrigated areas of these soils 
are better suited to alfalfa and grasses than to other crops. 
Corn and sorghum, however, are suited if erosion is con- 
trolled. Terraces, contour irrigation, waterways, and use 
of the maximum amount of crop residue on the surface 
help to control erosion. Fertility can be maintained and 
improved by using manure and commercial fertilizer. 

Sprinkler irrigation is preferred for these soils. Fur- 
row and border irrigation methods can be used if land 
leveling operations are extensive enough to adjust slopes 
to a point where water erosion and runoff can be kept 
to a minimum. The slope of these soils, however, makes 
it difficult to control erosion under natural rainfall and 
the additional irrigation applications. The rates of water 
application need to be carefully controlled so as not to be 
at a rate higher than the intake rate of the soils. Contour 
bench leveling can be used on most gentle slopes of these 
soils. 


CAPABILITY UNIT Iile-81, DRYLAND; Ile-11, IRRIGATED 
Soils in these capability units are deep, well drained, 
and gently sloping. These severely eroded soils are on up- 
lands. They have a surface layer and subsoil of silty clay 
loam. 
Permeability is moderately slow. Available water ca- 
pacity of the soils in this unit is high, and the soils 


release moisture readily to plants. Content of organic 
matter is low. Erosion has removed most of the surface 
soil and, in places, part of the subsoil. Fertility of the 
soils, therefore, is low. Runoff is medium. 

The main concerns of management are controlling ero- 
sion and increasing fertility and organic matter. 

Dryland management.—Dryfarmed areas of these soils 
are suited to corn, sorghum, small grains, alfalfa, and 
grasses; but such close-growing crops as wheat, alfalfa, 
and grasses are better suited. Trees can be grown in wind- 
breaks. Row crops should not be grown for more than 1 
or 2 consecutive years. Terraces, contour farming, grassed 
waterways, seeded field borders, and returning crop resi- 
due to the soil help to control erosion. Gullied areas can 
be smoothed or shaped before they are used for crops. 

Large amounts of fertilizer are needed to produce large 
amounts of crop residue. Keeping tillage to a minimum 
helps to keep the mulch on the soil surface. 

Irrigated management.—Irrigated areas of these soils 
are better suited to alfalfa and grasses than to cultivated 
crops, but corn and sorghum are suited if erosion is con- 
trolled. Terraces, contour irrigation, grassed waterways, 
and returning all crop residue to the soil help to control 
erosion, Using manure and commercial fertilizer helps to 
maintain and improve fertility. 

Sprinkler irrigation is suited to these soils. Furrow 
and border irrigation is suited if slopes have been leveled 
sufficiently to keep erosion and runoff to a minimum. 
Because of the slopes, the control of erosion is difficult 
on these soils when excessively irrigated and during rains. 
Rates of water application need to be carefully controlled 
and applied at a lower rate than the intake rate of the 
soil. Management is also needed that reduces or controls 
runoff of irrigation water at the end of the field. 


CAPABILITY UNIT Ille-82, DRYLAND; I'Ve-11, IRRIGATED 


Sharpsburg silty clay loam, 7 to 12 percent slopes, 
severely eroded, is the only soil in these capability units. 
It is well drained and on uplands. This soil has a surface 
layer and subsoil of silty clay loam. Most of the surface 
layer has been removed by water erosion. 

Permeability of this soil is moderately slow. Runoff is 
rapid. Available water capacity is high. Fertility and the 
content of organic matter are low. 

The main concern of management is controlling ero- 
sion. Other concerns are increasing and maintaining high 
fertility and content of organic matter. 

Dryland management.—Dryfarmed areas of this soil 
are better suited to such close-growing crops as winter 
wheat, alfalfa, and grasses than to other crops. It is also 
suited to limited use of row crops, such as corn and sor- 
ghum, and to pasture, range, woodland, and as wildlife 
habitat. Trees can be grown in windbreaks. 

A cropping system is needed that provides the maxi- 
mum amount of crop residue for use as mulch on the 
surface. Either commercial fertilizer or barnyard manure 
is needed to increase and maintain soil fertility. 

Irrigation management.—Irrigated areas of this soil 
are suited to hay crops, such as ‘alfalfa and grasses. The 
soils in this unit are also suited to irrigated pasture if 
the slopes are not more than 8 percent. Sprinkler irriga- 
tion is preferred. Because of the erosion hazard, irrigating 
on slopes of more than 8 percent is not advisable. Rates 
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of water application need to be controlled to prevent ex- 
cessive runoff and erosion. 


CAPABLITY UNIT IMs-1, DRYLAND; IIIs-1, IRRIGATED 


Soils in these capability units are nearly level to very 
gently sloping on stream terraces. They have a surface 
layer of silt loam to silty clay loam and a subsoil of silty 
clay loam to silty clay. These soils are somewhat poorly 
drained. 

Slickspot areas in these soils take in water slowly, but 
the surface layer remains wet and sticky after rainfalls. 
When the soil dries it becomes very hard and contains 
prominent surface cracks. The amount of salts and alkali 
in these soils is not uniform, but the highest concentra- 
tion is in the areas of the Slickspots. These Slickspot 
areas range from 1 to 8 acres in size and are 50 to 200 
feet apart. Permeability of these soils is slow. Because of 
the effect of the alkali, the available water capacity is 
low or moderate. 

The main concern of management is controlling alka- 
linity and salinity. Some plant nutrients are not avail- 
able. Spring tillage is often delayed because of wetness. 

Dryland management.—Dryfarmed areas of these soils 
are better suited to grasses that tolerate alkali; but where 
the alkali is controlled, such small grains as sorghum and 
alfalfa are also suited. Corn is not well suited because it 
does not tolerate the saline-alkali condition. Certain kinds 
of trees can be grown in shelterbelts. 

If suitable outlets are available, the water table can be 
lowered by drainage, and these soils can be partially re- 
claimed by adding amendments to correct the alkalinity 
and by leaching the soluble salts to a depth below the 
rooting zone. Large additions of organic matter help 
diminish the effect of the alkali salts on the crop. The 
supply of organic matter and plant nutrients can be in- 
creased by using manure. fertilizer, and legumes in the 
cropping system. 

Irrigation management.—Irrigated areas of these soils 
are suited to sorghum. wheat, barley, and grasses that 
tolerate alkali. They are also suited to corn, oats, soy- 
beans, and alfalfa. Using adequate drainage systems 
lowers the water table. Suitable outlets are needed to in- 
stall drainage systems. Irrigating adds to the leaching 
action and helps the reclamation of these soils. Adding 
barnyard manure, crop residue, or green-manure crops 
to these soils helps improve tilth. Farm animals and 
machinery can compact the soil during wet seasons. Leav- 
ing a cover of crop residue on these soils helps prevent 
crusting after rains. It also helps improve and reclaim 
these soils. 

Sprinklers are suited to these soils. Furrow and border 
irrigation is also suited in areas where land leveling and 
drainage are provided. Rates of water application need 
to be controlled and adjusted to correspond to the rate 
of soil intake. 


CAPABILITY UNIT IlIlw-2, DRYLAND; IIs-21, IRRIGATED 

Only Fillmore silt loam is in these capability units. 
This soil is deep, nearly level, and poorly drained and is 
in shallow depressions on uplands. It is occasionally 
flooded during seasons when rainfall is above average. 
The surface layer is silt loam, and the subsoil is dense 
silty clay. 
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Permeability is slow in this soil. Available water ca- 
acity is high. If no drainage outlets are available, sur- 
ace water collects and remains in the depressions until 

it is absorbed or evaporated. The subsoil absorbs and 
releases water slowly, and penetration of air and roots 
is restricted, especially after the moisture supply reaches 
the wilting point. 

The main concern of management is controlling flood- 
ing. Unless suitable outlets are available, surface drainage 
systems to remove excess water are difficult to install. 

Dryland management.—Dryfarmed areas of this soil 
are suited to corn, sorghum, small grains, and_ grasses; 
but they are better suited to sorghum and small grains 
than to corn. Alfalfa is not well suited because of the 
hazard of drowning. Trees can be grown in windbreaks, 
and tame grasses can be grown in pastures. 

The accumulation of runoff in the lower lying depres- 
sions can be controlled by constructing terraces and di- 
versions on surrounding higher soils. If outlets are avail- 
able much of the excess water can be removed by using 
open ditches. : 

Irrigation management.—Irrigated areas of this soil 
are suited to corn, sorghum, and tame grasses. A. cropping 
system that includes shallow-rooted legumes or legume- 
grass mixtures every 4 or 5 years helps to maintain fer- 
tility and tilth. It also helps to improve the capacity of 
the soil to absorb water. Managing crop residue and re- 
turning the residue to the soil help to increase the supply 
of organic matter. 

Furrow and border irrigation are suitable for this soil. 
Only a small amount of Jand leveling is needed to pre- 
pare the soil for these types of irrigation. Land leveling 
is needed for surface drainage; and where outlets are 
available, drainage ditches or tile drains can be installed 
to remove excess water. 

Sprinkler irrigation is also suited. The rates of water 
application need to be adjusted so as not to exceed the 
intake rate of the soil. Using commercial fertilizer or 
barnyard manure in adequate amounts helps to maintain 
fertility and to promote good growth of crops. 


CAPABILITY UNIT IVe-1, DRYLAND; IVe-12, IRRIGATED 

In these capability units are well-drained, moderately 
sloping soils on uplands. These soils have a silty clay 
loam surface layer and subsoil. 

Permeability is moderately slow in these soils. Avail- 
able water capacity is high, and moisture is readily re- 
leased to plants. Runoff is rapid. Fertility is moderate 
to low. The hazard of erosion is severe. 

Steepness of slope limits the use of large farm machin- 
ery. These soils are moderately eroded, and controlling 
erosion is the main concern of management. Increasing 
and maintaining fertility and the content of organic 
matter are also concerns. 

Dryland management.—Dryfarmed areas of these soils 
are suited to wheat, corn, sorghum, grasses, and legumes. 
They are also suited to pasture, rangeland, windbreaks, 
and wildlife areas. Keeping the areas in grasses and le- 
gumes most of the time helps to control erosion. Row 
crops can be limited to about 1 year in 5. Using a suitable 
cropping system and suitable tillage practices, keeping 
tillage to a minimum, and using stubble mulching are 
ways of conserving moisture. If these soils are used for 
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crops, terraces, contour farming, and grassed waterways 
are among the practices that are needed to help control 
erosion. Because of steepness of slope and rapid runoff, 
these soils need more fertilizer than other soils in the 
county. 

CAPABILITY UNIT IVe-2, DRYLAND 

Soils in this capability unit are deep; well drained, and 
gently sloping to moderately sloping, and are on uplands. 
They have a surface Jayer of silty clay loam, clay loam, 
or silty clay and a subsoil of silty clay or clay. 

These soils are moderately eroded to severely eroded. 
In some areas most of the surface layer has been removed 
by sheet erosion. Available water capacity is moderate to 
high, Permeability is slow, and runoff is rapid. The 
clayey subsoil is not easily penetrated by plant roots. 
During dry seasons these soils become hard, develop 
cracks, and are droughty. Content of organic matter is 
moderately low, and fertility is medium to low. If the 
soils are cultivated, the main concern of management is 
controlling runoff and erosion. 

Dryland management.—The soils in this unit are not 
suitable for cultivation. They are droughty, and row 
crops grow poorly. If an adequate amount of moisture 
is maintained on the soil, small grains and legumes grow 
fairly well. Tillage is difficult, however, because of the 
moderately fine texture of the surface layer. Terraces, 
grassed waterways, and contour farming help to control 
erosion. 

A cropping system that restricts row crops to 1 year 
and includes close-growing crops, legumes, and grasses 
helps to control erosion. Because of the slow rate of water 
release in these soils, heavy applications of fertilizer can 
damage crops during dry years. Leaving crop residues 
that include mulches on the soil helps to reduce soil crack- 
ing and evaporation of moisture: 

These soils are better suited to permanent hay, pasture, 
range, windbreaks, and wildlife habitat than to cultivated 
crops. Some areas are suitable for farm ponds and ero- 
sion-control structures. These soils generally are not irri- 
gated because water is not always available. 


CAPABILITY UNIT IVe+4, DRYLAND 


Only Pawnee soils, 3 to 7 percent slopes, severely 
eroded, is in this capability unit. These soils have a clayey 
surface layer and subsoil. Most of the original surface 
layer has been removed by sheet. erosion. 

Permeability of these soils is slow, and runoff is me- 
dium. Tillage is difficult because the surface is very sticky 
when wet and very hard when dry. Available water ca- 
pacity is moderate, but moisture is released slowly to 
plants. Fertility and the content of organic matter are 
low. The main concerns of management are controlling 
runoff and water erosion and improving soil tilth, content 
of organic matter, and fertility. 

Dryland management.—These soils are only fairly 
suited to cultivated crops because of poor tilth and alter- 
nating wetness and droughty conditions. The main crops 
are wheat, clover, alfalfa, and grain sorghum. These 
crops grow fairly well if a suitable seedbed can be pre- 
pared and if an adequate supply of moisture can be 
maintained in the subsoil. These soils are also suited to 
trees in windbreaks and to the development of wildlife 
habitat. Some areas are suitable for farm ponds. 


A cropping system that consists mainly of close-grow- 
ing crops, such as small grains, legumes, or legume-grass 
mixtures, helps to control eroston. A good cropping sys- 
tem includes growing legumes or grasses half of the time 
and protecting the soil with a cover crop the rest of the 
time. The amount of time in row crops needs to be re- 
stricted in the cropping sequence. Terraces contour farm- 
ing, and grassed waterways help to control erosion. Com- 
mercial fertilizer and barnyard manure are needed to im- 
prove soil fertility, to provide for adequate plant growth, 
and for growing cover crops. Leaving crop’ residue as 
mulch on the surface helps to provide cover and control 
erosion, If intensive management that includes a suitable 
cropping system is not feasible, these soils are better kept 
in permanent grasses and used for hay and pasture. 


CAPABILITY UNIT IVe-8, DRYLAND 


Soils in this capability unit are deep and moderately 
sloping to strongly sloping and are on uplands. They have 
a surface layer of silty clay loam and clay loam. 

Permeability of these soils is moderately slow. Avail- 
able water capacity is high, and the soils release moisture 
readily to plants. Runoff is medium to rapid. Severe 
gully erosion has removed much of the original surface 
layer and in places much of the subsoil. 

The main concern of management is controlling ero- 
sion. Fertility and the content of organic matter need to 
be increased. Runoff needs to be controlled. 

Dryland management.—These soils are better suited to 
close-growing crops, such as wheat, alfalfa, and grasses, 
than to other crops. Other uses for these soils are pasture, 
range, trees, wildlife habitat, and recreational areas. 
Good management on these soils includes growing grasses 
and legumes most of the time to protect them from cro- 
ston. A few row crops should be included with the close- 
growing crops in the cropping system; however, row 
crops should be restricted to 1 year. 

Lime, commercial fertilizer, and barnyard manure are 
needed to improve fertility on these soils. 

Grassed field borders help to control weeds along turn- 
rows and roadways. Most drainageways can be made into 
grassed waterways. Terracing, contour farming, and 
managing crop residue help to control erosion. A few 
gullies need structures to control erosion. Some gullies 
are suitable sites for farm ponds. These soils are not suit- 
able for irrigated crops. 


CAPABILITY UNIT [Ve-11, DRYLAND 


Soils in this capability unit are well drained and 
strongly sloping. They are on till uplands. The surface 
layer and the subsoil are clay loam. 

Runoff is rapid on these soils. Available water capacity 
is high. Fertility is medium, and the content of organic 
matter is moderate to low. The hazard of erosion is slight 
to moderate. 

Because gullies have formed in these strongly sloping 
soils, the use of large machinery is limited. The main con- 
cern of management is controlling sheet and gully ero- 
sion and maintaining the content of organic matter and 
fertility. 

Dryland management—Dry farmed areas of these soils 
are suited to grain sorghum, corn, small grains, alfalfa, 
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and grasses; but such close-growing crops as alfalfa, 
grasses, and wheat are better suited. 

These soils are also suited to pasture or rangeland, 
windbreaks, wildlife, and recreational arcas. Using a 
cropping system that limits the use of corn or sorghum 
to 1 year, alternating with small grains and hay crops, 
helps to control erosion. Terracing, farming on the con- 
tour, and using grassed waterways, crop residue, and 
mulch tillage are the practices that help to contro! ero- 
sion. If these soils are used for grassland, part of the 
yearly grass growth needs to be left on the surface after 
the grazing season to help to control water erosion. 

Areas of these soils that contain gullies can be treated 
by land smoothing before installing terraces and a water- 
way system. Using barnyard manure and commercial 
fertilizer helps to increase the content of organic matter. 

Trrigation management.—Irrigated arcas of these soils 
are suited to alfalfa and grasses, Sprinkler irrigation is 
suitable, but only soils of less than 8 percent slopes are 
suitable for irrigation because of the severe hazard of 
water erosion and rapid runoff on these soils. Using ter- 
races and grassed waterways are ways of helping to con- 
trol erosion. 


CAPABILITY UNIT IVe-81, DRYLAND; IVe-13, IRRIGATED 


Hastings silty clay loam, 7 to 12 percent slopes, se- 
verely eroded, is the only soil in these capability units. 
Its subsoil is silty clay loam. Sheet and gully erosion 
have removed much of the surface layer and in places 
some of the subsoil. 

Permeability of this soil is moderately slow. Available 
water capacity is high. Moisture is released readily to 
plants. Runoff is medium to rapid causing rills and small 
gullies in cultivated areas during heavy rains. Fertility 
and content of organic matter are low. 

The main concern of management is controlling the rill 
and gully erosion. Fertility and content of organic matter 
need to be improved. 

Dryland management.—Dryfarmed areas of this soil 
are better suited to such close-growing crops as small 
grains, alfalfa, and grasses than to row crops. Tame 
grasses and trees are well suited. This soil is also suitable 
for pasture, range, woodland, recreation, and as wildlife 
habitat. Row crops and corn can also be grown on this 
soil, but using these crops in the cropping system needs 
to be severely limited. A cropping system is needed that 
includes grain crops alternated with hay crops of grass 
or alfalfa, Terraces, contour farming, and grassed water- 
ways help control erosion. Sheet and gully erosion can 
be controlled by using a cropping system that provides 
for all crop mulches on the land surface. Field borders 
and turnrows help slow runoff and erosion from field 
edges. Commercial fertilizer and barnyard manure ap- 
plied to the soil help to produce sufficient crop residue for 
soil protection. 

Irrigation management.—Irrigated areas of this soil 
are better suited to growing grasses and alfalfa than row 
crops. This soil is also suited for irrigated pastures. 
Sprinkler irrigation is suited to this soil. Because of the 
hazard of erosion, only slopes of less than 8 percent are 
suitable for irrigation. The rates of irrigation applica- 
tions need to be limited to the intake rate of the soil. 
Fertilizer is needed for efficient crop growth and to pro- 


duce sufficient residue for soil protection. Sloping and 
terracing gullied and eroded areas help to control ero- 
sion. 


CAPABILITY UNIT IVw-2, DRYLAND; IVw-2, IRRIGATED 


Scott silt loam is the only soil in these capability units. 
This soil is deep, nearly level, and very poorly drained. 
It is in upland depressions that are frequently flooded. 
It has a thin surface layer of silt loam and a subsoil of 
dense clay. 

Excess water covers areas of this soil for part of the 
year. Because the soil is in basins that have no readily 
accessible outlets, drainage is difficult. Permeability is 
very slow. This soil absorbs water and releases moisture 
to plants slowly. The main concerns of management are 
preventing excess flood water and finding suitable outlets 
for drainage. 

Dryland management—If drainage is available, dry- 
farmed areas of this soil are suited to corn, sorghum, 
wheat, and tame grasses. Alfalfa is not frequently grown 
because it is sensitive to flooding. If satisfactory drainage 
cannot be established because of a lack of proper outlets, 
this soil is better left in native grasses and used for pas- 
ture, range, or as wildlife habitat, providing they can be 
maintained. 

Terraces on the adjacent higher land help to control 
runoff and reduce flooding. In some places drainage 
ditches can be used where suitable outlets occur. Use of 
crop residue and barnyard manure helps to make this soil 
more friable. 

Trrigation management.—Irrigated areas of this soil 
are suited to alfalfa, corn, sorghum, and tame grasses. If 
this soil is irrigated, the hazard of flooding needs to be 
eliminated. Flooding can be eliminated by terracing the 
surrounding higher land or by using drainage ditches. 
The soil can be kept friable and growth can be main- 
tained by using a grass-alfalfa or alfalfa mixture in the 
cropping system each 4 to 6 years. Barnyard manure and 
green-manure crops help to increase the content of or- 
ganic matter and to maintain fertility. 

Tf Jand leveling operations are applied, furrow and 
border irrigation are suitable. Sprinkler irrigation is also 
suitable. Applications of irrigation water need to be ad- 
justed to conform to the water intake rate of this soil. 


CAPABILITY UNIT Vw-1, DRYLAND 


Only Wet alluvial land is in this capability unit. This 
land type is nearly level, poorly drained, and on bottom 
lands. The water table is at or near the surface during 
most of the year. The soil material is mainly silty clay 
loam in the surface layer and silty clay or clay in the 
underlying material. 

Permeability and runoff of this land type are slow. The 
soil material is generally too wet for cultivation, but dur- 
ing dry seasons the water table ranges from the surface 
toa depth of 24 inches. 

This land type is used mainly for native hay and pas- 
ture and as food and cover for wildlife. Because of a 
lack of suitable outlets, drainage is not feasible. The 
main concern of management is excessive wetness. 


CAPABILITY UNIT Vle-4, DRYLAND 


Only Pawnee soils, 7 to 12 percent slopes, severely 
eroded, are in this capability unit. These soils are deep, 
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moderately well drained, and moderately sloping and are 
on uplands. Their surface layer and subsoil range from 
clay loam to clay. They are sticky when wet and become 
very hard when dry. Because of rapid runoff, gullies 
form readily. 

Permeability of these soils is slow. Available water 
capacity is moderate, and the soil releases moisture 
slowly to plants. The clayey subsoil restricts root pene- 
tration. Fertility and content of organic matter are low. 

The main hazard on these soils is excessive erosion 
when the surface is exposed. 

Dryland management—These soils are better suited 
to native grasses than to crops. Grass on these areas can 
be used either for hay or for grazing. Because of the 
slope and the hazard of erosion, these soils are not suited 
to cultivation. These soils are also suitable for woodland 
and as wildlife habitat, depending on the needs of the 
particular farm. Some areas are suitable for farm ponds, 
but most of the acreage is used for grazing or for hay. 

If these soils are used for grasses, grazing needs to be 
controlled. About 50 percent of each year’s growth can 
be left on the soil at the end of the growing season to 
help give plants sufficient vigor for growing the follow- 
ing year and to provide the cover that protects the soils 
from erosion. 


CAPABILITY UNIT Vle-8, DRYLAND 

Soils in this capability unit are deep, well drained, and 
strongly sloping on uplands. Thev have a silty clay loam 
to clay loam surface layer and subsoil. These soils are 
eroded or severely eroded. 

Permeability of these soils is moderately slow. Avail- 
able water capacity is high. Runoff is rapid, and small 
gullies form easily. Moisture is released readily to plants. 

The main concern of management is controlling severe 
erosion and managing runoff. An adequate cover needs 
to be maintained. 

Dryland management.—Because these soils are steep 
and highly susceptible to water erosion, they are not suit- 
able for cultivated crops. They are better suited to native 
grasses and converted to use for rangeland. These soils 
are used mostly for permanent hay or for grazing. They 
are also suitable for windbreaks, for farm ponds, and for 
use as wildlife habitat. 


Areas of these soils that are now cultivated can be 
seeded to native grass mixtures and converted to range, 
Maintaining a cover of vegetation is needed on the soil 
surface when the grasses are seeded. 

Grazing needs to be regulated. Leaving about half of 
the current growth of desirable grasses on the surface 
helps to control grazing. Spraying and mowing can con- 
trol weeds and undesirable plants. 


CAPABILITY UNIT Vie-9, DRYLAND 

Soils in this capability unit are deep, well drained, and 
strongly sloping to steep. They are on uplands and on 
occasionally flooded areas of narrow bottom lands along 
major drainageways. They have a surface layer of silt 
loam, clay loam, or silty clay loam. The subsoil and 
underlying material are clay loam or silty clay loam. 

The soils on uplands have a thin surface layer that is 
moderate to low in fertility. Permeability is moderately 
low, available water capacity is high, and the soils re- 
lease moisture readily to plants. Runoff is rapid, and 
small gullies form easily. The alluvial areas contain dark, 
highly fertile soils that receive runoff from the steeper 
valley slopes. 

The main concerns of management are controlling ex- 
cessive erosion and maintaining an adequate cover of 
vegetation. 

Dryland management.—Soils in this unit are not suited 
to cultivated crops because of steep slopes and rapid run- 
off. These soils are better suited to native grasses and to 
range than to cultivated crops. 

Grazing needs to be controlled to maintain an ade- 
quate vegetative cover. Leaving about half of the current 
growth of desirable grasses on the surface at the end of 
the growing season helps to control grazing. Mowing or 
spraying can be used to help to control woody plants. 


CAPABILITY UNIT VIs~4, DRYLAND 

Only Meadin soils, 7 to 81 percent slopes, eroded, are in 

this capability unit. These soils are shallow and have a 

loam to loamy sand surface layer and a coarse sand and 
gravel substratum. They are on uplands. 

Permeability of these soils is rapid. These soils absorb 

water readily, but their available water capacity is low. 


TABLE 2.—Predicted average acre yields 


[Yields in columns A are those expected under ordinary management; yields in columns B are those expected under improved 


Soil 


Breaks-Alluvial land complex........----.-----------------+---- 
Burchard clay loam, 7 to 12 percent slopes.____._..-------------- 
Burchard clay loam, 7 to 12 percent slopes, eroded__-------------- 
Burchard-Steinauer clay loams, 12 to 17 percent slopes_.__-.--.---- 
Burchard-Steinauer clay loams, 12 to 17 percent slopes, eroded _- _-- 


Corn Grain Sorghum 
Dryland Irrigated Dryland 
A B A B A B 
Bu Bu. Bu Bu Bu. Bu 
nee es 56 | 8 | eset eeeeel 54] 72 
Seceetes 53 O68 |e sackecelesencees 52 70 
eeu ecees 43 O95 |xcdtouece|veeeense 42 62 
40 G2 ios sotlscces.cce 38 58 
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ane generally are too droughty for most crops. Fertility 
is low. . 

The main limitations of these soils are severe water 
erosion, low fertility, and droughtiness. 

Dryland management.—These soils are not suited to 
cultivated crops. They are better suited to native grasses 
that are managed as range. Certain kinds of trees are 
suitable for windbreaks, 

Grazing needs to be controlled to maintain an adequate 
vegetative cover. Leaving about half of the current 
growth of desirable grasses on the surface at the end of 
the growing season helps to control grazing. Weeds and 
undesirable woody plants can be controlled by spraying 
and mowing. 


CAPABILITY UNIT Viw-1, DRYLAND 


Only Silty alluvial land is in this capability unit. It 
is deep, frequently flooded soil material on bottom lands 
and along upland drainageways. Also in this unit are 
areas of steep banks and meandering stream channels. 
Both the surface laver and substratum range from silt 
loam to silty clay in texture. 

The main concern of management is controlling the 
frequent flooding. 

Dryland management.—This land type is not suited 
to cultivation because of the severe hazard of flooding. 
It is suitable for rangeland, trees, wildlife, and recrea- 
tional areas. Controlling flooding generally is not feasible 
because of excessive flooding. 


CAPABILITY UNIT Yile-1, DRYLAND 


Soil material in this capability unit is very steep and ex- 
cessively drained and is on glacial and loessial uplands. 
The surface layer and substratum range from loam or 
silt loam to clay loam or silty clay loam. 

The very steep slopes and the rapid runoff have caused 
deep, active gullies and, in some places, catsteps. The 
main concerns of management are controlling erosion and 
reducing runoff. 

Dryland management.—Areas of this soil material are 
better suited to wildlife habitat or to growing trees in 
windbreaks than to cultivated crops. Native grasses used 
as range are also suitable. 

Establishing and maintaining a cover of grasses or 
trees is needed on these areas. The grasses and trees help 
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to limit grazing and to control brush. Selective cutting 
and protecting the areas from fire and grazing are needed 
to maintain a good stand of trees. 


CAPABILITY UNIT VIlIw-Il, DRYLAND 


Only Marsh is in this unit. It consists of areas that 
generally are near the center of large basins and re- 
ceive runoff from surrounding higher areas. 

Water is ponded on the surface of Marsh to a depth 
of 1 to 12 inches for 1 to 2 months when rainfall is below 
normal, and it covers the areas for several months or for 
the entire year when rainfall is above normal. Most of 
the water is slowly removed because the very slowly per- 
meable subsoil restricts penetration of water and the 
areas continuously receive water from other areas. 

Marsh is well suited to wetland wildlife. Vegetation 
covers most areas, but some small intermittent lakes and 
other areas are periodically dry and lack vegetation. Cat- 
tails, rushes, and’ sedges commonly grow on Marsh, and 
in some areas, reed canarygrass and willows grow near 


‘the outer edges. 


The main concern in managing Marsh is excess water. 
If the areas are managed for wildlife, however, the ex- 
cess water is beneficial. Drainage is difficult to install 
because of the Jack of suitable outlets. 


Predicted Yields 


The predicted average acre yields of the principal crops 
grown on the soils of Seward County are given in 
table 2. These estimates are based on information ob- 
tained from farmers in the county, supervisors of the 
Soil and Water Conservation District, representatives of 
the Soil Conservation Service, and from observations and 
comparisons made by Extension Service personnel and 
others who are familiar with the soils and farming in the 
survey area. The averages are based on seeded acres for a 
10-year period. They take into account the years of good 
moisture supply as well as the poor, and also the prob- 
able loss through hail and insects. 

The predicted yields in table 2 are listed under two 
levels of management. The figures in columns A repre- 
sent yields that can be expected under ordinary manage- 
ment, and those in columns B represent yields under im- 
proved management. 


management. Absence of an entry means that the crop is not suited to the soil or that it is grown only in small amounts] 


Grain Sor- Wheat Soybeans Alfalfa 
ghum-——Con. 
Irrigated Dryland Dryland Irrigated Dryland Irrigated 
A B A B A B A B 
Bu. Bu. Bu. Bu 
es 33 40 OTT 
30 BO det 224 coe ares ate ee 
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Soil 


Bivtler'silt:loamcccco. 255 oes cies lie eee cee ecesecetaesste ee ees 
Butler silt loam, terrace_.__- 

Butler-Slickspots complex 
Crete silt loam, 0 to 1 percent slopes. _.-.-.------------------------------ 
Crete silt loam, 1 to 3 percent slopes______------------------------------- 
Crete silt loam, terrace, 1 to 3 percent slopes..---.---.---------.---------- 
Fillmore'silt loam 2.242500 cc se ceeecie ee etee se oeeeee eee Secu seeceenngece 
Geary silty clay loam, 3 to 7 percent slopes, eroded______.___--_----------- 
Geary silty clay loam, 7 to 12 percent slopes, eroded___-.-_.--.-.---------- 
Geary silty clay loam, 7 to 12 percent slopes, severely eroded__.__.---------- 
Geary silty clay loam, 12 to 31 percent slopes, severely eroded._-_______-_.-- 
Hall silt loam, 0 to 1 percent slopes__--_---------------------------------- 
Hall silt loam, 1 to 3 percent slopes___-...----.---.-.-------------------- 
Hall-Slickspots complex, 1 to 3 percent slopes 
Hastings silt loam, 0 to 1 percent slopes- _--_- 
Hastings silt loam, 1 to 3 percent slopes_...------------- 
Hastings silty clay loam, 1 to 3 percent slopes, eroded 
Hastings silty clay loam, 3 to 7 percent slopes, eroded_____----------------- 
Hastings silty clay loam, 7 to 12 percent slopes, eroded_____----------.----- 
Hastings silty clay loam, 3 to 7 percent slopes, severely eroded__..-.-.------ 
Hastings silty clay loam, 7 to 12 percent slopes, severely eroded_____-___---- 
Hastings silty clay loam, 12 to 17 percent slopes, severely eroded__._._-_---- 
Hastings silty clay loam, terrace, 3 to 7 percent slopes, eroded.......-------- 
Hastings soils, 1 to 3 percent slopes, severely eroded________--_-----.-.--~-- 
Hobbs silt loam, occasionally flooded___..-------------------------------- 
Hobbs silt loam, 0 to 1 percent slopes.__--------------------------------- 
Hobbs silt loam, 1 to 3 percent slopes___-.-.------.---------------------- 
Hobbs silt loam, 8 to 7 percent slopes___.-------------------------------- 
Hobbs silty clay loam, 0 to 1 percent slopes._----------------------------- 
Hord silt loam, 0 to 1 percent slopes_...-------------------------+-------- 
Lamo silty clay loam=2..0255-Ge5ue + seek ee seeeeicadne teen eveeca eta 
Longford silty clay loam, 5 to 12 percent slopes, eroded_....-.--------------- 
Moarshevececocccdscneco-cccuses seta ccerscce eb ew seetete tee eee eaclemeres, 
Meadin soils, 7 to 31 percent slopes, eroded____..._.-----.-------- Gucit oud 
Morrill clay loam, 7 to 12 percent slopes, eroded. _------------------------- 
Pawnee clay loam, 3 to 7 percent slopes....--.---------------------------- 
Pawnee clay loam, 3 to 7 percent slopes, eroded____----_-------.----------- 
Pawnee clay loam, 7 to 12 percent slopes___.__---..----------------------- 
Pawnee clay loam, 7 to 12 percent slopes, eroded_._---.-.------------------ 
Pawnee soils, 3 to 7 percent slopes, severely eroded__-._.------------------- 
Pawnee soils, 7 to 12 percent slopes, severely eroded._-_-_...-----.---------- 
Rough broken land, loess.......----------.----------- oe ee ee eee 
Rough broken land, till__. : 
Scottssilt loam sosn2ohedonsecnselesweteces an socc cece ete 
Sharpsburg silty clay loam, 3 to 7 percent slopes, eroded___.---_.----------- 
Sharpsburg silty clay loam, 3 to 7 percent slopes, severely eroded___.-.------ 
Sharpsburg silty clay loam, 7 to 12 percent slopes, eroded____-_-_---_------- 
Sharpsburg silty clay loam, 7 to 12 percent slopes, severely eroded__-.__.----- 
Sharpsburg silty clay loam, 12 to 17 percent slopes, severely eroded 
Shelby clay loam, 5 to 12 percent slopes, eroded____--_..-.---------------- 
Shelby clay loam, 7 to 12 percent slopes__....-.-------------------------- 
Silty alluvial lands .2.2.c22ccloteeeete nese eacees eee owscee sa cceeeceeeeee 
Steinauer clay loam, 7 to 12 percent slopes, eroded__--__-_.-..-.-.---------- 
Steinauer clay loam, 12 to 31 percent slopes__--_..--.-.------------------- 
Steinauer clay loam, 12 to 31 percent slopes, eroded__---------------------- 
Wetsalluvial land. sce ssceccdcceteGecs ese cseeSlede eceeesecececcesuise 
Wymore silty clay loam, 0 to 1 percent slopes.___.____-..----------------- 
Wymore silty clay loam, 1 to 3 percent slopes__________--...-------------- 
Wymore silty clay loam, 3 to 7 percent slopes, eroded___..--.-------------- 
Wymore soils, 7 to 9 percent slopes, eroded........------------.----------- 


TABLE 2,—Predicted average acre yields 


Corn 
Dryland Irrigated 
A B A B 
Bu. Bu. Bu. Bu. 

45 60 90 120 
47 62 92 122 
32 45 72 92 
50 65 98 125 
45 60 90 120 
47 62 95 122 
40 55 85 105 
55 (2s | A252 Se 2 esoe cute 
46 G6. eee eles cee 
41 id one oie Wi ereeeeres 
68 85 120 147 
63 80 110 132 
53 70 70 96 
65 82 120 145 
63 78 108 130 
60 76 95 115 
56 72 85 110 
49 65 |_._.-..-}....-_-. 
50 70 75 95 
43 63: aadacnce|axseec an 
58 76 87 112 
51 71 70 90 
58 cL al ener ne eer ee 
69 86 120 148 
65 80 110 132 
60 75 88 112 
67 84 115 145 
70 87 120 150 
50 10 eae ete ee 
35 OO? le etetiae oh aeelsten at 
52 Of eee ae tae 
46 OO? eee cte eel ig teakse 
44 OND cai iil ee cs asogacs 
40 Od. [use Rael oo 
43 Li] a] Leaner sers, [ORO 
53 68 101 127 
50 64 97 122 
46 60 84 107 
37 De ineweemeal weseeas 


Grain Sorghum 


Dryland 
A B 
Bu. Bu. 
60 70 
62 72 
36 52 
64 75 
61 72 
62 73 
45 65 
61 76 
52 72 
56 74 
73 88 
65 78 
55 68 
72 87 
67 83 
65 81 
62 78 
51 70 
48 70 
46 63 
63 79 
53 73 
60 75 
72 88 
66 81 
58 78 
70 87 
72 89 
55 75 
49 64 
50 68 
52 70 
50 68 
50 64 
46 66 
62 77 
59 74 
52 68 
44 59 


se i es 
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of principal irrigated and dryland crops—Continued 


Grain Sor- 
ghum—Con. 
Trrigated 
A B 
Bu. Bu. 

85 110 
87 112 
65 87 
90 115 
87 107 
88 110 
82 100 
—— 110) 135° 
100 125 
85 105 
108 135 
94 124 
88 115 
85 110 
eeu: 80| «97 


Bu. 


Wheat Soybeans 
Dryland Dryland Irrigated 
B A B A B 
Bu. Bu. Bu. Bu. Bu. 

384 41 33 41 42 52 
35 42 34 42 43 53 
24 30 21 29 32 40 
385 44 35 43 44 54 
34 41 32 40 42 50 
35 44 33 41 43 51 
28 36 34 42 43 50 
34 42 34 BD) | eS te cl no ca ok 
32 40 31 Ol |eoceeens | oececeecss 
21 28 27 O4: |ooreewecee |Sanitece cee 
40 47 44 52 52 60 
38 45 39 49 48 56 
34 41 32 40 36 46 
40 47 40 48 50 58 
38 45 38 46 48 56 
87 44 36 44 46 54 
36 42 34 43 44 53 
84 40 31 8S |sossteee o.oo ceeecens 
34 40 32 39 40 47 


49 


Alfalfa 
Dryland Irrigated 
A B A B 
Tons Tons Tons Tons 

3. 8 4.8 4.8 5. 
3.9 4.9 4.9 5. 
3.5 4,4 4.5 5. 
4.0 5. 0 5. 0 6. 
3. 8 4,8 4.8 5. 
3.9 4.9 4.9 5. 
2.9 3.9 4.0 5, 
3.9 4.9 |_.-_-_____|_--2__- 
3.5 400 Nevetenad|docoeu’ 
2.8 Bis Be Vswyalene teal aca wanna 
4.6 5. 6 §. 5 6. 
4.3 5. 3 5.1 6. 
3.9 4.9 4.7 5. 
4.6 5.6 5.5 6. 
44 5.4 5.3 6. 
4.2 5. 2 5. 0 6. 
4.0 5.0 4.9 5. 
3.6 4006) os cle oew| se ec sce 
3.8 4.8 4.7 5. 
3.3 4.3 


SOHC 
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The yield data in columns A are those obtained by 
most farmers in the county. Ordinary management. in- 
cludes the use of moderate amounts of fertilizer and 
lime. The supply of organic matter, control of erosion, 
maintenance of soil tilth and soil nitrogen are most likely 
less than the optimum requirements. Such cultural prac- 
tices as weed, disease, and insect control, and use of certi- 
fied seed may or may not be used. Improvement. in better 
erop varictics, higher plant population, timeliness of 
planting, fertilizing, irrigating, and harvesting are likely 
to result in significant increases in productivity. 

The yield data in columns B are obtained under im- 
proved management. This high level of management in- 
cludes use of practices for controlling soil blowing and 
water erosion; use of cropping sequences that provide 
for maintaining tilth and content of organic matter; 
applying fertilizer as indicated by soil tests; planting 
adapted crop varieties at the proper rate; controlling 
insects, weeds, and diseases; and adding limestone, phos- 
phate, nitrogen, and other minor fertilizers that soil tests 
and experience indicate are needed. Improved manage- 
ment also includes efficient use of crop residue in a good 
cropping system. 


Management of the Soils for Range ° 


About 10 percent of the total acreage of farmland in 
Seward County is used as range (fig. 24). Range is lo- 
cated throughout the county but is somewhat concen- 


‘By Perer N. JENSEN, range conservationist, Soil Conservation 
Service. 


trated in the castern part. Most of it is not suitable for 
cultivation. Managing the range so that the reserve of 
feed and grass are used to their best advantage is im- 
portant to the success of the rangeland program. 


Range sites and condition classes 


Range sites are distinctive kinds of rangeland that 
have different potentials for producing native plants. 
Within a given climate, the sites differ significantly only 
in the kind or amount of plants they produce. A signifi- 
cant difference is one that is great enough to require 
different management to maintain or improve the vege- 
tation. 

The kind and amount of plants a site produces depend 
on the level of soil fertility, on the amount of air that 
enters the soil, and on the amount of water that is 
taken in and retained in the root zone. A range site, 
therefore, can be identified by the kinds of soil known to 
have the capability for producing the plants that make 
up the distinctive plant community characteristic of a 
specific site. 

Livestock tend to graze the most palatable and nutri- 
tious plants first. In determining the condition class of 
their range sites, farmers and ranchers group plants ac- 
cording to plant response to the degree of grazing re- 
ceived. These groups of plants are called decreasers, 
increasers, and invaders. 

Decreaser plants are members of the potential commu- 
nity that decrease under continued moderately heavy to 
heavy grazing. Most of these plants have a high grazing 
preference. The total of all such species is counted in 
determining range condition class. 


Figure 24—Rangeland on an area of Burchard clay loam in the eastern part of Seward County. 
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Increaser plants are in the potential plant community 
and increase in abundance under continued moderately 
heavy to heavy grazing. Some increasers of moderately 
high grazing preference initially increase and then de- 
crease as grazing continues. Others of low grazing pref- 
erence continue to increase. Only the percentage of in- 
creaser plants expected to occur in the potential plant 
community are counted in determining range condition. 

Invader plants are not members of the potential: plant 
community. They invade the community as the condition 
of the range declines. Invaders are annuals, perennials, 
grasses, weeds, and woody plants. A few have high graz- 
ing value, but many are worthless. Invader plants are 
not counted in determining range condition class. 

Range condition is the present state of the plants of a 
range site in relation to the potential plant cover for the 


site. Range condition classes measure the degree to which - 


the plant composition, expressed in percentage, resembles 
that of the potential plant community of a range site. A 
range is in excellent condition if 76 to 100 percent of the 
existing plants consists of the original or climax plants; 
in good condition if 51 to 75 percent consists of climax 
plants; in fair condition if 26 to 50 percent consists of 
climax plants; and in goer condition if less than 25 per- 
cent consists of climax plants. 

Grazing practices that help to maintain or to improve 
range condition are needed on all rangeland in the sur- 
vey area. Suitable practices are: (a) proper grazing use, 
(b) range deferred grazing, and (c) range rotation-de- 
ferred grazing. The proper distribution of livestock in 
a pasture can be improved by correctly locating: (a) 
fences, (b) livestock water developments, and (c) salting 
facilities, 

On some sites in the county, range condition can be 
improved by range seeding. Native grasses, either wild 
harvest or improved varieties, can be seeded or reseeded 
on soils suitable for use as range. For example, Hastings 
silty clay loam, 12 to 17 percent slopes, severely eroded, 
and Pawnee soils, 7 to 12 percent slopes, severely eroded, 
are used for crops; but if these soils are seeded to a mix- 
ture of native warm-season grasses they are suitable for 
use as range. These soils are suited to a mixture of big 
bluestem, little bluestem, indiangrass, switchgrass, and 
side-oats grama. 


Descriptions of range sites 


In the pages that follow, the range sites in Seward 
County are discussed, and the principal grasses on these 
range sites are named. These grasses are those grown on 
the site if it is in excellent condition. Also given for each 
site is the annual yield of air-dry forage if the site is in 
excellent condition. These yields can be expected to vary 
according to the rainfall received each year. Past grazing 
and damage by rodents and insects also affect the annual 
yields. The soils in each site are indicated in the “Guide 
to Mapping Units” at the back of this survey. 


WET LAND RANGE SITE 

Only Wet alluvial land is in this range site. This land 
type consists of soil material on bottom lands or in de- 
pressions. The soil material ranges from silt loam to silty 
clay in texture, and in places it is calcareous. The water 
table ranges from the surface to a depth of 3 feet for 


most of the year and is generally above the surface for 
part of the growing season. 

If this site is m excellent condition, the principal 
plants are prairie cordgrass and sedges. 

If rainfall is average and the site is in excellent condi- 
tion, the total annual yield of air-dry forage on this site 
ranges from 6,500 pounds per acre in unfavorable years 
to 7,500 pounds per acre in favorable years. 


SUBIRRIGATED RANGE SITE 

Lamo silty clay loam is the only mapping unit in this 
range site. It is nearly level and is on bottom lands. 
Both the surface layer and subsoil are silty clay loam, 
and the soil is calcareous. The water table is at a depth 
of 24 to 60 inches, and it rarely covers the surface but 
remains within the root zone during the growing season. 

The principal grasses on this range site when it is in 
excellent condition are big bluestem, indiangrass, switch- 
grass, prairie cordgrass, and members of the sedge 
family. 

If rainfall is average and the site is in excellent eondi- 
tion, the total annual yield of air-dry forage on this site 
ranges from 5,500 pounds per acre in unfavorable years 
to 6,500 pounds per acre in favorable years. 


SILTY OVERFLOW RANGE SITE 

In this range site are soils and land types on flood 
plains, The surface layer and the subsoil of these soils 
are silt loam to siltv clay loam. These soils are subject 
to periodic flooding. 

If this site is in excellent condition, the principal 
grasses are big bluestem, switchgrass, indiangrass, and 
western wheatgrass. 

Tf this site is in excellent condition and rainfall is aver- 
age, the total annual yield of air-dry forage on this site 
ranges from 4,500 pounds per acre in unfavorable years 
to 5,500 pounds per acre in favorable years. 


CLAYEY OVERFLOW RANGE SITE 

Only Fillmore silt loam is in this range site. It is 
nearly level and is in depressions on uplands. The surface 
layer is silt loam, and the subsoil is silty clay. This soil 
is subject to flooding from overflow. Runoff is slow, and 
this soil is poorly drained. 

If this site is in excellent condition, the principal 
grasses are big bluestem, switchgrass, indiangrass, and 
western wheatgrass. 

If this site is in excellent condition and rainfall is aver- 
age, the total annual yield of air-dry forage on this site 
ranges from 4,500 pounds per acre in unfavorable years 
to 5,500 pounds per acre in favorable years. 


SILTY LOWLAND RANGE SITE 

In this range site are soils on bottom lands and stream 
terraces. These soils have a surface layer and a subsoil of 
silt loam or silty clay loam. They receive additional mois- 
ture from higher slopes and infrequent flooding. 

If this site is in excellent condition, the principal 
grasses are big bluestem, indiangrass, switchgrass, little 
bluestem, and western wheatgrass. 

Tf rainfall is average and the site is in excellent condi- 
tion, the total annual yield of air-dry forage on this site 
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ranges from 4,000 pounds per acre in unfavorable years 
to 5,500 pounds per acre in favorable years. 


SALINE LOWLAND RANGE SITE 

Only Slickspots are in this range site. The areas are on 
stream terraces. The surface layer and the subsoil range 
from silt loam to silty clay loam. Additional moisture is 
received from higher slopes and from infrequent flooding. 
Slickspots are affected by moderate to heh amounts of 
soluble salts and exchangeable sodium. 

If this site is in excellent condition, the principal 
grasses are switchgrass, indiangrass, western wheatgrass, 
and Canada wildrye. 

Tf rainfall is average and the site is in excellent. condi- 
tion, the total annual yield of air-dry forage on this site 
ra from 3,500 pounds per acre in unf avorable years 

5,000 pounds per acre in favorable years. 


SILTY RANGE SITE 

In this site are nearly level to steep soils on uplands 
and stream terraces. These soils have a surface layer and 
a subsoil of silt loam, silty clay loam, or clay loam. 

Tf this site is in excellent condition, the principal 
grasses are big bluestem, little bluestem, indiangrass, 
switchgrass, and side-oats grama. 

If rainfall is average and the site is in excellent condi- 
tion, the total annual ‘yield of air-dry forage on this site 
ranges from 3,500 pounds per acre in un favorable years 

to 4,500 pounds per acre in favorable years. 


CLAYEY RANGE SITE 

This range site consists of nearly level to moderately 
sloping soils on stream terraces and uplands. These soils 
have a surface layer of silt loam, clay loam, or silty clay 
Joam and a subsoil of silty clay or clay. The infiltration 
rate is slow in these soils. 

If this site is in excellent condition, the principal 
grasses are big bluestem, little bluestem, switchgrass, 
indiangrass, and side-oats grama. 

Tf rainfall is average and the site is in excellent condi- 
tion, the total annual yield of air-dry forage on this site 
ranges from 2,500 pounds per acre in unfavorable years 
to 4,500 pounds per acre in favorable years. 


LIMY UPLAND RANGE SITE 

In this range site are moderately sloping to steeply 
sloping soils on uplands. These soils have a clay loam 
surface layer and subsoil. They are slightly calcarcous to 
strongly calcareous at or near the surface and in the 
subsoil. 

If this site is in excellent condition, the principal 
grasses are little bluestem, big bluestem, side-oats grama, 
switchgrass, and indiangrass. 

Tf rainfall is average and the site is in excellent condi- 
tion, the total annual yield of air-dry forage on this site 
ranges from 2,000 pounds per acre in unfavorable years 
to 4,000 pounds per acre in favorable years. 


SHALLOW TO GRAVEL RANGE SITE 
Only Meadin soils, 7 to 81 percent slopes, eroded, are 
in this range site. These soils are gently sloping to steep 
and are on uplands. The surface layer of these shallow 


soils ranges from loam to loamy sand. These soils are 10 
to 20 inches deep over coarse mixed sand and gravel. 

If this site is in excellent condition, the principal 
grasses are little bluestem, blue grama, big bluestem, and 
switchgrass. 

If rainfall is aver age and the site is in excellent condi- 
tion, the total annual - yield of air-dry forage on this site 

‘anges from 2,000 pounds per acre in unfavorable years 
to 8,500 pounds per acre in favorable years, 


DENSE CLAY RANGE SITE 

In this range site are severely croded, gently sloping to 
moderately sloping soils on uplands. These deep soils have 
a surface layer of clay loam or clay, about 4 to 6 inches 
thick, and a dense massive silty clay to clay subsoil. 
Movement of water through the subsoil is restricted, and 
the amount of water available for plant use is limited. 

The principal grasses on this range site when it is in 
excellent condition are switchgrass, big bluestem, little 
bluestem, and indiangrass. 

Tf rainfall is pany and the site is in excellent condi- 
tion, the total annual yield of air-dry forage is 2,000 
pounds per acre in unfavorable years to 4,000 pounds per 
acre in favorable years. 


THIN LOESS RANGE SITE 


Only Rough broken land, loess, is in this range site. 
This land type is very steep and has many catsteps and 
land slips. The deep, loessial soil material has a surface 
layer and underlying material of silt loam. It is mod- 
erately calcareous to “strongly ¢ calcarcous. 

The principal grasses on range in excellent condition 
are little bluestem, side-oats grama, big bluestem, and 
switcherass. 

T£ rainfall is average and the site is in excellent condi- 
tion, the total annual vield of air- dry forage on this site 
‘anges from 2,000 pounds per acre in unfavorable years 

to 8,000 pounds per acre in favorable years. 


Management of the Soils for Windbreaks * 


This section gives information about the planting and 
eave of tree windbreaks in relation to the soils of Seward 
County. Most of the trees planted in the county are in 
windbreaks. The few remaining natural stands of trees 
are mostly on Silty alluvial land on the bottom lands 
along the Blue River and small streams in the county. 
Common species in these natural stands are cottonwood, 
willow, elm, ash, hackberry, walnut, boxclder, bur oak, 
cedar, plum, and maple. Originally the native stands oc- 
cupied most of what is now Silty alluvial land, Lamo 
silty clay loam, Hobbs silt loam, 0 to 1 percent. slopes, 
and Hobbs silt loam, ocensionally flooded. Most of these 
areas were cleared and used for crops by the turn of the 
century. In the eastern part of the county, seattered 
stands of bur oak remain on areas of Rough broken land, 
till. 

The first settlers of Seward County planted trees to 
provide protection, shade, and posts. Throughout the 
years landowners have continued to plant trees to pro- 
tect their buildings, to shelter their livestock, and to pro- 
tect their soils and crops. 


*By James W, Carr, Jr,, forester, Soil Conservation Service. 
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Kinds of windbreaks 


Windbreaks generally are of two kinds: farmstead and 
field. If farmstead windbreaks are properly designed and 
located, they control drifting snow and keep it out of 
farmyards. They also shelter homes, farmyards, and live- 
stock feedlots from winds. In addition, the trees provide 
a for wildlife and increase the value of farms (fig. 

5). 

Field windbreaks are effective in helping to control soil 
blowing on cropland, especially on somewhat sandy soils. 
In some years windbreaks help to increase crop yields by 
protecting crops from hot winds that dry out and other- 
wise damage plants. Ficld windbreaks are more effective 
when they are used along with other good management. 
Field windbreaks generally are one or two rows wide 
and 20 to 40 rods apart. 


Planting of windbreaks 


Most soils should be prepared for windbreaks in the 
same manner as they are for ordinary field crops. If plow- 
pans have formed in the soils, the soils should be deep- 
plowed. The soils need to be prepared early enough to 
permit them to settle before planting the trees. A soil 
that has been in alfalfa-grass sod needs at least a year 


of summer fallow before trees are planted. The most ef- 
fective windbreak is carefully planned. The site is staked 
out before the trees are planted. Seedlings chosen for 
planting are preferably those kinds of trees and shrubs 
that grow best on the kinds of soil where the windbreak 
is to be established. The windbreak suitability groups 
described later in this section give suitable trees and 
shrubs for the soils in each group. Healthy seedlings, 
grown from seeds purchased locally, should be acquired 
at reputable nurseries. Plant windbreaks in spring, pro- 
tect the roots from drying out during planting, and pack 
the ground firmly around the roots. 

Young trees need considerable care if they are to sur- 
vive and do well on the prairie soils of Seward County. 
Rainfall is somewhat limited and irregular, and for this 
reason weeds need to be controlled so that they do not 
compete with the trees for moisture. Cultivation or 
chemicals can be used to kill weeds. Trees must be pro- 
tected from livestock and fire, and young trees need pro- 
tection from rabbits. 


Windbreak suitability groups 


The kind of soil and the soil-air-moisture relationship 
greatly influence the growth of trees in this survey area. 


Figure 25.—An all-conifer windbreak planted to give protection from winter storms. This windbreak is in an area of the Pawnee- 
Sharpsburg association. 
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Trees generally grow better on moderately coarse textured 
soils than on soils of other textural classes. Tree growth 
is fair to poor on fine-textured soils because these soils 
absorb and release moisture very slowly. Coarse-textured 
soils are not well suited to trees because they do not store 
enough nutrients and water for plants. Deep soils are 
better suited to trees than shallow soils because deep soils 
absorb and hold more water for use during periods of 
drought. 

Choice of planting stock is a part of good management. 
Hardwoods, for example, need a better soil than conifers. 
Two kinds of hardwoods—Siberian elm and American 
elm—were once planted extensively in this county, but 
they are no longer considered suitable. The Siberian elm 
is short lived and spreads rapidly by seed onto cropland. 
The American elm is susceptible to Dutch elm disease. 

A good windbreak must be designed for a specific pur- 
pose, and it must be adapted to the soils of the site. Spe- 
cific information on the design, planting, and care of 
windbreaks is available from the Soil Conservation Serv- 
ice and Extension Service representatives serving the 
county. 

The soils of Seward County have been grouped accord- 
ing to the characteristics that affect tree growth. The 
group to which each soil belongs is listed in the “Guide to 
Mapping Units.” In the pages that follow, the soils in 
each windbreak group and the trees and shrubs suitable 
for them are briefly discussed. 

The data in table 8 show the expected growth of trees 
that are suitable for windbreaks. These estimates are 
based on detailed measurements of trees grown on the 
soils in three of the major windbreak suitability groups 
represented in the county. 


SILTY TO CLAYEY WINDBREAK SUITABILITY GROUP 


This group consists of deep, somewhat poorly drained, 
moderately well drained, and well drained soils that are 
nearly level to steep. These soils are in the Burchard, 
Butler, Crete, Geary, Hall, Hastings, Hobbs, Hord, Long- 
ford, Morrill, Pawnee. Sharpsburg, Shelby, Steinauer, 
and Wymore series, Soils that have a medium-textured to 
fine-textured surface layer and a fine-textured subsoil are 


SOIL SURVEY 


in the Butler, Crete, Longford, Pawnee, and Wymore 
series. These soils have a slowly permeable subsoil that 
readily releases moisture to plants. Soils that have a 
moderately fine textured surface layer and subsoil are in 
the Burchard, Geary, Hall, Hastings, Hobbs, Morrill, 
Sharpsburg, Shelby, and Steinauer series. The subsoil of 
these soils is moderately permeable, and it releases mois- 
ture very readily to plants. Available water capacity of 
a in this windbreak group ranges from moderate 
to high. 

The soils in this group generally provide good sites for 
planting trees. Survival of planted trees and growth of 
adapted species are good. Drought and competition for 
moisture from weeds and grasses are the main hazards to 
planted trees. In some sloping areas water erosion is also 
a hazard. 

Conifers suitable for planting on these soils are eastern 
redcedar, ponderosa pine, Austrian pine, and Scotch pine. 
Broadleaf trees suitable for planting are green ash, hack- 
berry, bur oak, and honeylocust. Suitable shrubs are 
ete chokecherry, honeysuckle, lilac, and autumn 
olive. 


MODERATELY WET WINDBREAK SUITABILITY GROUP 


This group consists of deep soils that are moderately 
wet becanse they have a moderately high water table or 
they are subject to flooding for short periods. These soils 
are in the Fillmore, Hobbs, and Lamo series. Silty alluvial 
land is also in this group. The nearly level Fillmore soils 
are in depressions, and the areas are occasionally ponded. 
Permeability is slow in the subsoil, and moisture is re- 
leased slowly to plants. The occasionally flooded Hobbs 
soils have a medium-textured surface layer and subsoil 
that are moderately permeable, and moisture is released 
readily to plants. The Lamo soils have a moderately fine 
textured surface laver and underlying layers. Permea- 
bility is moderately slow in these soils. A seasonal water 
table is at a depth of 30 to 60 inches. Silty alluvial land 
is on the bottom of narrow drainageways. It is frequently 
flooded for short periods. These soils are suited to trees 
that can tolerate wetness. Trees grow as well on this soil 
as they do on the other soils of this group. 


Tape 3.—LEistimated height of trees, at 20 years of age, grown in the soils in the major windbreak suitability groups 


[Data are not provided for the Very Wet, the Moderately Saline-Alkali, and the Undesirable windbrcak suitability groups, because wind- 
breaks are generally not needed on the soils in these groups. Absence of an entry means that no determination was made or that the 


soils are not suited to the specifie tree] 


Windbreak suitability group 


Species Silty to Clayey Moderately Wet Shallow 
Relative vigor Average Relative vigor Average Relative vigor Average 
height height height 
Feet Feet Feet 

Eastern redcedar...--...----+------ Excellent_-.---..--- 19 | Excellent.__.---.--- 19 | Excellent...-----.-- 15 
Ponderosa pine.--.....------------- Excellent..-........ O24 lon esc ket ccduasceued | woes ees Excellent__.-.-.---- 20 
Green ash: ..2265-cohsdetdseeeeesss 7000s seca nee deus. 77am (eee eee ty Sener e (ee eee eee pee rere 
Hackberry icon coc vecteuseesccues< GO0ds 2s.cusesid wares DOW ee cece cise iae alee neces eee bo oseewel eae |ecumeas 
Honeyloctsts. 2+. e1euuceescescene Goodies. jcccuawocns QE ovine camden cecacewnleendecee Sascrewedeseeeetossleecee ee 
Cottonwood. 2. .ceccescececteos foebinweceorcteamname lee donscs GQood..c...soseesdee 5S aoe ew eau eco ceeses akae sens 


SEWARD COUNTY, NEBRASKA 55 


Trees and shrubs that are suitable for planting on the 
soils in this group are eastern redcedar, Scotch pine, 
honeylocust, hackberry. green ash, cottonwood, sycamore, 
golden willow, white willow, black walnut, buffaloberry, 
eastern chokecherry, plum, and red osier dogwood. 


SHALLOW WINDBREAK SUITABILITY GROUP 
Only Meadin soils, 7 to 81 percent slopes, eroded, are 
in this group. These soils are shallow and have a limited 
root zone above the underlying mixed sand and gravel. 
These soils are suited to limited planting of eastern red- 
cedar. 
VERY WET WINDBREAK SUITABILITY GROUP 
Only Wet alluvial land is in this group. It is on bottom 
lands. The areas are wet most of the year because of a 
water table that is at or near the surface or because of 
frequent flooding. Because this land type lacks good 
drainage outlets, it is difficult to lower the water table. 
Only trees and shrubs that can tolerate wetness are 
suitable for planting. Among the trees and shrubs that 
are suitable are diamond willow, white willow, golden 
willow, cottonwood, red osier dogwood, and buffaloberry. 


MODERATELY SALINE-ALKALI WINDBREAK SUITABILITY GROUP 


This group consists of deep, nearly level soils on stream 
terraces. These soils are affected by a moderate amount 
of soluble salts and exchangeable sodium. The Slickspots 
parts of the Butler-Slickspots complex and the Hall- 
Slickspots complex are in this group. These soils have 
slow permeability. ; 

Only those trees and shrubs that can tolerate a mod- 
erate amount of salts and exchangeable sodium are suit- 
able to be planted on the soils in this group. Trees and 
shrubs suitable for planting are eastern redeedar, Aus- 
trian pine, green ash, honeylocust, cottonwood, Russian- 
olive, skunkbush sumac, and buffaloberry. 


UNDESIRABLE WINDBREAK SUITABILITY GROUP 


In this group are soils of the Scott series; the land 
type Marsh in upland depressions or in basins; and the 
land types Rough broken land, loess, and Rough broken 
land, till, in breaks or gullies on uplands. The Scott soils 
have a claypan subsoil and are very slowly permeable. 
Marsh is covered by water during the critical months of 
the growing season during years when rainfall is normal. 
Rough broken land, loess, and Rough broken land, till, 
are very steep. 

The soils in this group generally are not suited to 
windbreak planting of any kind because of their un- 
favorable qualities and characteristics. Some areas can be 
used for wildlife planting of trees or shrubs that tolerate 
wetness if the plants are planted by hand or if they are 
established when water is not ponded on the areas. 


Management of the Soils for Wildlife 
and Recreation ° 


Management of soils for wildlife requires a knowledge 
of the soils and the climate of the area and of the kinds of 


‘By Rosert J. Lematre, biologist, and Loyat A. QUANDT, soil 
scientist, Soil Conservation Service. 


vegetation that can grow on the soils. The kind, abun- 
dance, and distribution of vegetation jargely determine 
the kind and amount of wildlife that can be produced 
and maintained. 

The wildlife carrying capacity of an area is influenced 
by the relief of the area and by such soil characteristics 
as fertility and permeability. Fertile soils generally pro- 
duce more wildlife than infertile soils, and the water that 
drains from fertile soils generally produces more fish than 
that drained from infertile soils. 

Relief affects wildlife by its influence on how soils are 
used. Steep or rough, irregularly shaped tracts that are 
not suitable for farming can be hazardous for livestock. 
Undisturbed vegetation on these areas, however, can pro- 
vide food and protective cover for wildlife. Large, open, 
farmed areas of nearly level and gently sloping soils 
lack the interspersion of undisturbed odd areas; but they 
provide additional food, in the form of seeds left after 
harvest, needed for certain species of wildlife. 

Permeability and the rate of water infiltration through 
the soils are important characteristics to be considered in 
evaluating the use of soils for fish ponds and in develop- 
ing and maintaining wetland habitat for waterfowl. 
Marshy areas are suitable for developing aquatic and 
semiaquatic habitat for waterfowl and some species of 
furbearers. 

The soil associations in Seward County provide suitable 
habitat for a variety of game and nongame birds and 
mammals. In addition, many of the associations have po- 
tential for development as recreational areas. For de- 
scriptions of the associations and detailed information 
about the use and management of the soils in each as- 
sociation, refer to the descriptions of the soil associations 
in the front of this survey. 

The wooded tracts of soils along the stream terraces 
and on the bottom lands in the Hobbs-Hall association 
provide habitat for songbirds and such game species as 
deer, bobwhite quail, squirrel, and cottontail rabbit. This 
association is also inhabited by furbearers that require 
water, such as mink, muskrat, and beaver. Although 
water is sometimes scarce for these furbearers, habitat is 
abundant for others, including raccoon, opossum, and 
coyote. Water and marsh areas are also used by water- 
fowl, especially when they migrate in spring and in fall. 

The Big Blue River and several of its tributaries in the 
Hobbs-Hall soil association are important fisheries in 
Seward County. Catfish fishing is fair to good in the 
river in Seward County, but downstream, particularly in 
Gage County, it is outstanding. The many small farm 
ponds (fig. 26) in the county, as well as those impound- 
ments completed and stocked in northeast Seward Coun- 
ty as part of the Oak Creek and Middle Creek Water- 
shed Project, offer additional fishing for bass, bluegill, 
channel catfish, carp, and bullhead. The quality of fishing 
in the fishing sites in the county, however, varies widely. 

Many outdoor recreational activities in the county are 
water oriented, and the Big Blue River offers possibili- 
ties for recreational development. Although several pri- 
vate recreational areas and one public recreational area 
are established along the river, the soils near the river 
are among the poorest in the county for use as building 
sites or for outdoor recreational activities. Poor drainage 
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Figure 26.—Watershed impoundment. northeast of Bee, Nebraska. Soils in this area are in the Burchard, Pawnee, and Steinauer series. 


and susceptibility to flooding are among the limitations 
to use of these soils for recreational areas. Historic sites 
in various parts of the county are suitable for the de- 
velopment of areas for recreation. 

Soils in the Hastings-Fillmore-Butler association are 
on uplands. They are nearly level to gently sloping. These 
soils are rated good for producing food in the form of 
grain and sced crops for wildlife. The largest pheasant 
population in the county is in this association, Potholes 
(fig. 27), important to waterfowl, also oceur in this as- 
sociation in the western part of the county. 

The soils of the Pawnee-Sharpsburg association are 
gently sloping to moderately sloping and are on uplands. 
They provide varied relief and habitat for wildlife. The 
many small streams and draws that dissect this associa- 
tion provide numerous odd areas, important for many 
wildlife species, with shrubby, grassy, and herbaceous 
vegetation that is relatively undisturbed. The stream val- 
leys and slopes in the county that drain this association 
are wooded in many places, and these areas provide habi- 
tat for squirrel, bobwhite quail, cottontail rabbit, deer, 
and a number of other mammals and birds, including the 
mourning dove. 

Soils in the Hastings-Wymore association are nearly 
level to moderately sloping. Although fewer deer and 


squirrel inhabit this association than the Pawnee-Sharps- 
burg association, the wildlife populations of these two 
associations are otherwise similar. Seward County has a 
smaller population of pheasant than some of the other 
counties in the central and northeastern parts of Ne- 
braska. The greatest density of pheasant is in the western 
part of the county in the largest expanse of the Hastings- 
Fillmore-Butler soils association. Residue from grain sorg- 
hum and corn left on the ground after harvest provides an 
excellent supply of food for this species, and wheat and 
alfalfa provide nesting areas. 

Soils in the Hastings-Geary association are moderately 
sloping to steep. They are bordered on the lower side by 
the nearly level soils in the Hobbs-Hall association and 
on the upper side by the soils in the Hastings-Fillmore- 
Butler soil association. This location tends to produce 
strips of these soils and generally precludes the occur- 
rence of large areas. The result is many odd areas with 
natural grasses interspersed with cultivated tracts and 
woody draws. These soils produce a desirable mixture of 
habitat for the important game species and for many 
other kinds of wildlife. 

The Burchard-Steinauer association generally occurs 
as bands that border the bottom lands of the Hobbs- 
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Figure 27.—Wetland; depression, or pothole, in an area of Marsh. 
Such areas, when they are alee os water, are valuable to water- 
‘owl. 


Hall association. Soils in the Burchard-Steinauer associ- 
ation are shallow to decp and moderately sloping to 
steep. They provide a variety of wildlife habitat. Stein- 
auer soils are generally steep. They are not cultivated, 
and most areas are covered with grasses and trees. Bur- 
chard soils are deep and moderately sloping. These soils 
are cultivated, and crop residue left on the ground after 
harvest. provides food for wildlife. The cover provided 
by native vegetation and the food provided by seed and 
grain crops are important elements for increasing wildlife 
populations, Among important game species that populate 
this association are deer, bobwhite quail, pheasant, squirrel, 
and cottontail rabbit. 
Fish ponds in Seward County are suitable only for such 
warm-water fish as bass, bluegill, and channel catfish. 
Turbidity is generally a problem in the ponds and larger 
streams in the county, particularly in areas where few 
soil conservation practices are followed and in watershed 
areas where the soils have a high content of clay. 
_Ponds on the soils in the Burchard-Steinauer associa- 
tion, which have a moderate to high content of lime, 
have less turbidity than ponds on the more clayey but less 
limy soils of the Sharpsburg-Pawnee association. The 
lime influences the aggregation of some of the minute 
suspended particles into larger masses, which then settle 
to the bottom of the pond, resulting in clearer water. 
Also, ponds wholly or partially supplied with water 


from springs are less turbid than those supplied only by 
surface runoff. 

Table 4 shows the potential of the soil associations in 
Seward County for producing various kinds of vegetation 
to provide habitat for some of the principal game species in 
Seward County. It also indicates the importance of three 
kinds of vegetation for use as food and cover for wildlife. 

Inasmuch as wildlife is produced in the county on pri- 
vately owned lands used mainly for crops or livestock, the 
success of wildlife production depends on the use and 
treatment of Jand by farmers. Almost every practice that 
helps to protect and improve soil and to conserve moisture 
also improves food and cover for wildlife. Examples of 
such practices are improving grasses on rangeland and 
pastureland, using crop stubble, keeping grass along the 
edges of cropland, growing windbreaks or trees, and con- 
trolling sedimentation. 

Farmers and landowners interested in wildlife can de- 
velop areas for their own use for sports or for recreational 
activities. Because of the increasing demand for good 
hunting, fishing, and recreational areas, landowners can 
lease their land for such purposes and thus realize eco- 
nomic returns. Special areas are marshes with duck 
blinds, water developments for fishing, upland game 
hunting areas, and cabin and scenic sites. Small, odd- 
shaped or isolated tracts occur in almost all parts of the 
county, and they are ideal for wildlife development, at 
least for the individual landowner’s enjoyment. In addi- 
tion, some large tracts are suitable for special areas for 
wildlife and recreation and can be developed as economic 
investments. 

Technical assistance in planning wildlife areas and as- 
sistance in planning and applying conservation practices 
for developing outdoor recreational facilities can be ob- 
tained from the office of the Soil Conservation Service in 
Seward, Additional information and assistance can be 
obtained from the Nebraska Game and Parks Commis- 
sion, Bureau of Sports, Fisheries, and Wildlife, and from 
the Agricultural Extension Service. 


Engineering Uses of the Soils ° 


Among properties of soils highly important in engi- 
neering are particle sizes, permeability, shear strength, 
compressibility, compaction characteristics, and plastic- 
ity. Also important are site conditions, such as depth to 
the water table, depth to sand and gravel, and relief. 
These properties, in various degrees and combinations, 
affect construction and maintenance of roads, foundations 
for buildings, dams, and highways. The soil provides 
sand and gravel for road paving and surfacing, and for 
structural concrete. It also provides locations for storage 
and movement of water. 

The information in this survey can be used to: 


1. Make studies that will aid in selecting and de- 
veloping industrial, business, residential, and rec- 
reational sites. 


°This section was prepared by Marvin D. KEEsier, area engi- 
neer, and Loran A. QuANDT, soil scientist, Soil Conservation Serv- 
ice, assisted by Ronerr J. Freprickson, civil engineer, Soil Con- 
servation Service, and Witt1am J. RAMSEY, Division of Materials 
and Tests, Nebraska Department of Roads. 
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2. Make preliminary evaluations that will aid in se- 
lecting locations for highways, airports, and un- 
derground cables. 

3. Make preliminary estimates of the properties of 
soils in planning drainage systems, farm ponds, 
irrigation systems, and similar sewage and feed 
lot runoff disposal systems. 

4, Locate sites for borrow materials for highway 
embankment and soil binder for use in subbase 
courses, base courses, and surface courses. 

5. Estimate the size of drainage areas and the speed 
and volume of runoff in designing culverts and 
bridges. 

6. Correlate performance of engineering structures 
with soil mapping units and thus develop infor- 
mation that can be used in designing and main- 
taining these structures. 

7. Make detailed investigations after surface soils 
are located. 

8. Study possible corrosion of underground struc- 
tures. 


Most of the information in this section is presented in 
tables 5, 6, and 7, which show, respectively, results of en- 
gineering laboratory tests on soil samples, several esti- 
mated soil properties significant to engineering, and in- 
terpretations for various engineering uses. 

This information, along with the soil map and other 
parts of this publication, can be used to make interpre- 
tations in addition to those given in tables 5, 6, and 7; 
and it also can be used to make other useful maps. 

The engineering interpretations reported here do not 
eliminate the need for sampling and testing at the site of 
specific engineering works involving heavy loads and 
where the excavations are deeper than the depths of 
layers here reported. Estimates generally are made to a 
depth of about 5 feet and interpretations do not apply to 
greater depths. Also, engineers should not apply specific 
values to the estimates for bearing capacity and traffic- 
supporting capacity given in this survey. Investigation of 
each site is needed because many delineated areas of a 
given soil mapping unit may contain small areas of other 
kinds of soil that have strongly contrasting properties 
and different suitabilities or limitations for soil engincer- 
ing. Even in these situations, however, the soil map is 
useful in planning more detailed field investigations and 
for znceng the kinds of problems that may be ex- 
pected. 

Some of the terms used in this soil survey have special 
meanings known to soil scientists but not known to all 
engineers. Many of the terms commonly used in soil sci- 
ence are defined in the Glossary at the back of this survey. 


Engineering classification systems 


The two systems most commonly used in classifying 
samples of soils for engineering are the Unified system 
(9), used by the SCS engineers, Department of Defense, 
and others, and the AASTIO system (7) adopted by the 
American Association of State Highway Officials. 

In the Unified system soils are classified according to 
particle-size distribution, plasticity, liquid limit, and or- 
ganic matter. Soils are grouped in 15 classes. There are 
eight classes of coarse-grained soils, identified as GW, 
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GP, GM, GC, SW, SP. SM, and SC; six classes of fine- 
grained soils, identified as ML, CL, OL, MH, CH, and 
OH; and one class of highly organic soils, identified as 
Pt. Soils on the borderline between two classes are desig- 
nated by symbols for both classes; for example, ML-CL. 

The AASHO system is used to classify soils according 
to those properties that affect use in highway construction 
and maintenance. In this system, a soil is placed in one 
of seven basic groups ranging from A-1 through A-7 on 
the basis of grain-size distribution, liquid limit, and 
plasticity index. In group A-1 are gravelly soils of high 
bearing strength, or the best soils for subgrade (founda- 
tion). At the other extreme, in group A-7, are clay soils 
that have low strength when wet and that are the poorest 
soils for subgrade. Where laboratory data are available 
to justify a further breakdown, the A-1, A-2, and A-7 
groups are divided as follows: A-1-a, A-1-b, A-2-4, 
A-2-5, A-9-6, A-2-7, A-7-5, and A-7-6. As additional 
refinement, the engineering value of a soil material can 
be indicated by a group-index number. Group indexes 
range from 0 for the best material to 20 or more for the 
poorest. The AASHO classification for tested soils, with 
group index numbers in parentheses. is shown in table 5; 
the estimated classification, without group index numbers, 
is given in table 6 for all soils mapped in the survey area. 


Engineering test data 


Table 5 contains engineering test. data for several soil 
series in Seward County. Ten soil series and 32 soil sam- 
ples were tested by the Division of Materials and Tests, 
Nebraska Department of Roads, according to standard 
AASHO procedures. 

Fach soil listed in table 5 was sampled at only one 
location, and the data given for the soil are those at that 
location. From one location to another, a soil may differ 
considerably in characteristics that affect’ engineering. 
Even where the soils are sampled at more than one loca- 
tion, the test data probably do not show the widest. range 
of characteristics. 

The mechanical analysis was made by a combination 
of the sieve and hydrometer methods. The classifications 
in the last two columns of table 5 are based on data ob- 
tained by mechanical analysis and on tests made to de- 
termine liquid and plastic limits. 

The tests for the liquid limit and the plastic limit 
measure the effect of water on the consistency of the soil 
material. As the moisture content of a clayey soil in- 
creases from a very dry state, the material changes from 
a semisolid to a plastic state. As the moisture content is 
further increased, the material changes*from a plastic to 
a liquid state. The plastic limit is the moisture content, 
expressed as a percentage of the oven-dry weight of the 
soil, at which the soil material passes from a semisolid to 
a plastic state. The Liquid Umit is the moisture content at 
which the material passes from a plastic to a liquid state. 
The plasticity index is the numerical difference between 
the liquid limit and the plastic limit. It indicates the 
range of moisture content within which a soil material is 
in a plastic condition. Some silty and sandy soils are non- 
plastic, that is, they do not become plastic at any moisture 
content. 
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TaBLE 5.—Engineering 


[Tests performed by the Nebraska Department of Roads in cooperation with U.S. Department of Commerce, Bureau of 


Soil name and location 


Burchard clay loam: 
400 feet N. and 0.45 mile W. of E. quarter corner, sec. 23, T. 
12. N., R. 4 E. (Modal). 


Fillmore silt loam: 
150 feet N. and 0.1 mile E. of SW. corner, sec. 27, T. 11 N., R. 
1 E. (Modal). 


Geary silty clay loam: 
100 feet E. and 250 feet N. of SW. corner, sec. 10, T. 11 N., R. 
3 E. (Modal). 


Hall silt loam: 
200 feet 8. and 0.45 mile E. of NW. corner, sec. 26, T. 12 N., 
R. 2 E, (Modal). 


Hastings silt loam: 
50 feet W. and 0.15 mile 8. of NE. corner, sec. 21, T. 12 N,, 
R. 1 E. (Modal). 


Hastings silty clay loam, eroded: 
100 feet_W. and 0.45 mile N. of SE. corner, sec. 35, T. 12 N., 
R. 1 E. (Combined thickness of surface layer and subsoil is 
thinner than modal). 


Hobbs silt loam: 
150 feet W. and 0.25 mile N. of SE. corner, sec. 31, T. 10 N., 
R. 1 E. (Modal). 


Pawnee clay loam: 
100 feet _S. and 0.05 mile W. of NE. corner, sec. 23, T. 9 N., 
R. 4 E. (Modal). 


Sharpsburg silty clay loam: 
200 feet S. and 0.45 mile W. of NE. corner, sec. 11, T. 10 N., 
R. 4 E. (Medal). 


Steinauer clay loam: 
100 feet W. and 0.1 mile N. of SE. corner, sec. 17, T. 11 N., 
R. 4 E, (Modal), 


Wymore silty clay loam: 
100 feet W. and 0.25 mile 8. of N. quarter corner, sec. 22, T. 9 
N., R. 4 EB. (Modal). 


Parent material 


Glacial till. 


Peoria loess. 


Loveland loess. 


Peoria loess. 


Peoria loess. 


Peoria loess. 


Old alluvium. 


Glacial till. 


Peoria loess. 


Glacial till. 


Peoria loess. 


Nebraska 
report 
No. 864- 


7567 
7568 
7569 


7552 
7553 
7554 


7558 
7559 
7560 


7564 
7565 
7566 


7535 
7536 
7537 


7544 
7545 


7546 


7561 
7562 
7563 


7555 
7556 
7557 


7541 
7542 
7543 


7547 
7548 


7538 
7539 
7540 


! Based on AASHO Designation T 99-47, Method A (1). 


Depth 


Moisture-density ! 


Maximum 
dry 
density 


Lb, per eu, ft. 
100 


Optimum 
moisture 


Pet. 


2 Mechanical analyses according to AASHO Designation T 88-47 (7). Results by this procedure frequently may differ somewhat 
from results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, 
the fine material is analyzed by the hydrometer method and the various grain-sized fractions are calculated on the basis of all the material, 
including that coarser than 2 millimeters in diameter. In the SCS procedure, the fine material is analyzed by the pipette method and the 
material coarser than 2 millimeters in diameter is excluded from calculations of grain-sized fractions. The mechanical analyses used in this 
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Public Roads (BPR), in accordance with standard procedures of the American Association of State Highway Officials (AASHO) (1)] 


FT 


Mechanical analysis 2 


Percentage passing sieve— 


No. 10 | No. 40 
(2.0 (0.42 
mm.) mm.) 


34-in. | 34-in. 


Percentage smaller than— 


0.05 
mm. 


0.02 
mm. 


0.005 


mm. 


0.002 
mm. 


Liquid | Plas- 
limit | ticity 
index 

39 14 
44 22 
44 25 
27 3 
71 44 
45 22 
32 10 
35 14 
36 17 
36 12 
57 30 
39 17 
33 12 
46 24 
41 20 
34 12 
50 30 
37 16 
31 7 
31 8 
38 15 
40 16 
53 28 
42 24 
46 22 
52 30 
41 19 
43 17 
41 21 
38 15 
63 39 
40 17 


Classification 

AASHO 3 Unified 4 
A-6(8)_.-. 2 - ML-CL 
A-7-6(13)___.| CL. 
A-7-6(14)____| CL. 
A-4(8)_-----. ML. 
A-7-6(14)____| CH. 
A-7-6(14)___-| CL. 
A-4(8)_--.--- ML-CL. 
A-6(10)__..-- CL. 
A-6(11)..-2-- CL. 
A-6(9)___---- MIL-CL. 
A-7-6(19)__._| CH. 
A-6(11)__-- CL. 
A-6(9)_.----- CL. 
A-7-6(15).---| CL. 
A-7-6(12)..-.| CL. 
A-4(9) .-.-2-- ML-CL 
A-7-6(18)_.__| CL or 

CH. 

A-6(10)---.-- CL. 
A-4(8).------ ML-CL. 
A-4(8)_-...-- ML-CL 
A-6(10)------ ML-CL. 
A-5(10)------ ML-CL 
A-7-6(18)-...| CH. 
A-7-6(14)____} CL, 
A-7-6(14).___] CL. 
A-7-6(18)____| CH. 
A-7-6(12).._.} CL. 
A-7-6(8)_.-.- ML-CL 
A-7-6(12)_.__] CL. 
A-6(10)___.-. ML-CL 
A-7-6(20)____} CH. 
A-6(11) 20.22. CL. 


a a eI ee ee ON ce a a TE 


table are not suitable for use in naming textural classes for soil. 


3 Based on AASHO Designation M 145-49. 
*SCS and BPR have agreed that all soils having plasticity indexes within two points of A-line are to be given a borderline classifica- 


tion, such as ML-CL. 


Seven percent of this soil sample is coarser than % inch and smaller than 3 inches in diameter. 
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SOIL SURVEY 


Tas E 6,.—Estimated soil properties 


{An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 
referring to other series that appear in the first column of this table. Because they are variable in characteristics, Breaks-Alluvial land 
indicate properties are too variable to be estimated. The symbol > means more than; the symbol < means less than] 


Sane 


Classification 
Depth to | Depth from | ™ <i], ~ _ = 
Soil series and map symbols seasonal surface of 
high water typical 
table profile Dominant USDA texture Unified | AASHO 
Ft. In. 
*Burchard: BdC, BdC2, BRD, BRD2.. >20 0-12 | Clay loam..-.---....----... CL or ML A-6 
For the Steinauer part of units BRD 12-29 | Clay loam_..__-_..------- CL A-6 or A-7 
and BRD?2, see the Steinauer 290-60 ; Clay loam_..-.---..2_- 2.2. CL A-6 or A-7 
scries. 
Butler: Bu, 28u, BT 3-2. --- 2 -_ 2. 10-20+ 0-12 | Silt loam....-----.------... | ML or CL A-4 or A-6 
For the Slickspots part of unit BT, 12-44 | Silty clay loam, silty clay, A-7 
onsite investigation is needed. and clay. 
44-60 | Silt loam....--- 2.202 CL A-6 
Crete: Ce, CeA, 2CeA._. 11.02 n-ne ' >20 0-14 | Silt loam....-----..-----.-- ML or CL A-6 
14-39 | Silty clay and silty clay loam_) CH A~7 
39-60 | Silty clay loam and silt loam..| CL A-6 or A-7 
Fillmore: Fmo......------- pus sei te ice >20 0-12 | Silt loam....-___.----____-- ML A-4 or A-6 
12-41 | Silty clay and silty clay loam_| CH A-7 
41-60 | Silty clay loam__-....-.--..- CL A-6 or A-7 
Geary: GeB2, GeC2, GeC3, GeE3__.. 2 >20 0-9 | Silty clay loam___... 0.22. CL or ML A-4 or A-6 
9-38 | Silty clay loam. ....2---2.2- CL A-6 or A-7 
38-60 | Silty clay loam__...2. 220-1 8e cL A-6 
Hall: Ha, HaA, H$z3__... 2-2-2. 10-20 Q-14 | Silt loam.....--.....-----0+ ML or CL A-4 or A-6 
For the Slickspots part of unit HSz, 14-39 | Silty clay loam_.-...-----..- CH or CL A-6 or A-7 
onsite investigation is needed. 39-60 | Silt loam_...----.2------.-- A~6 or A-4 
Hastings: 
Hs, HS An. wen ecesechatgosecetye ic >20 0-13 | Silt loam and silty clay loam..| ML or CL_. A-6 
13-42 | Silty clay loam__...-..-.-..- CL A~-6 or A~7 
42-60 | Silt loam....---2...0---04-- CL or ML A-6 or A-7 
HtaA2?, HtB2, HtC2, HtB3, Htc3, 10-20+ 0-8 Silty clay loam_.....-----.2- ML or CL A~6 or A-7 
HtD3, 2HtB2, HnA3...0.2- we 8-36 | Silty clay loam_.....-.-.-..- CL or CH A-7 
36-60 | Silt loam_...----.2.- eee CL A-6 
Hobbs: 
2Hb, Hb, HbA, HbB__.... 2... 6-15 0-17 { Silt loam_...---..---------- CL or ML bd A-6, or 
~7 
17-33 | Silt loam......----.---- 24. CL or ML A-6 or A-4 
33-60 | Silt loam.....---...-----.-- cL A-6 
ee eee ee | 5-10 0-15 | Silty clay loam ML or CL A-6 or A-7 
15-30 | Silty clay loam CL A-6 or A-7 
| 30-60 | Silty clay loam cL A~6 or A-7 
Hord: Hd....---.-----esee-eeeeeeee | 10-20 0-17 | Silt loam ML A~4 or A-6 
17-37 | Silt loam ML or CL A-6 
37-60 | Silt loam ML or CL A-6 
amos: Ubvst cso chswecedeceeoshance 2-5 0-6 | Silty clay loam___...2-- 22. cL A~6 or A-7 
6-46 | Silty clay loam.._...-----.-- CL or CH A~6 or A-7 
46-60 | Silty clay loam_..... 2. ---.e- CL A-6 or A-7 


See footnotes at end of table. 


significant to engineering 
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such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions for 
complex (By), Marsh (M), Silty Alluvial land (Sy), and Slickspots (in units BT and HSz) were not rated in this table. Dashes in a column 


— 
Mechanical analysis 
i a -< a Available 
Percentage passing sieve— Permeability water Reaction | Shrink-swell potential 
= _ = Percentage capacity ? 
smaller than 
No. 4 No. 10 No. 40 No, 200 0.002 mm. 
(4,7 mm.) (2.0 mm.) (0.42 mm.) | (0.074 mm.) 
In.fhr. In.fin, of soil pH value 
100 95-100 90-95 60-90 27-35 0. 20-0.63 | 0.17-0. 1 6. 1-6. Moderate. 
95-100 95-100 90-95 70-90 27-35 6. 20-0.63 | 0, 15-0. 17 6. 6-7.8 | Moderate to high. 
100 95~100 85-95 70-90 27-35 0. 20-0. 63 | 0. 14-0. 16 7. 9-8. 4 | Moderate to high. 
be Oia Se ee aes oe 100 85-100 18-27 0. 63-2.00 | 0. 22-0. 24 5. 6-6. 0 | Low to moderate. 
Muivcuss. te lecSueoushoes 100 95-100 40-50 0. 06-0,20 , 0. 11-0.13 6. 1-7.3 | High. 
aeeeee eetoe |e ee cels 100 90-100 18-27 0. 68-2.00 | 0. 20-0. 22 7. 4-7. 8 | Moderate. 
Seenceseetid ye scuuierinke 100 90-100 18-27 0. 63-2,00 | 0, 22-0. 24 5. 6-6.0 | Moderate. 
Lag tees es cetani ace hie 100 95-100 40~45 0. 06-0. 63 | 0. 12-0. 16 §.1-7.3 | High. 
cae Sete reese! ae ait arvana os 100 90-100 27-35 0. 20-0. 63 0. 18-0, 20 7. 4~7. 8 | Moderate. 
See nA es |e eC 95-100 85-100 18-27 0. 63-2, 00 0, 22-0. 24 5. 6-6. 0 | Low to moderate. 
Sunuacaceuel aestince saws 100 95-100 45-55 0. 06-0, 20 | 0. 09-0. 13 6. 1-6.5 | High. 
Deenapecanesh acai atecoretteieae aan 100 90-100 25-35 0. 20-0. 63 | 0, 18-0. 20 7. 4-7. 8 | Moderate. 
95-100 85-100 27-35 0. 20-0.63 | 0. 21-0. 23 6. 1-6. 5 | Moderate to high. 
95-100 90-100 30-35 0. 20-0.63 | 0, 18-0. 26 6. 6-7.3 | Moderate to high. 
95-100 85-100 27-35 0, 20-0.63 | 0. 18-0. 20 6. 6-7. 3 | Moderate to high. 
100 85-100 18-27 0. 63-2.00 | 0, 22-0. 24 6. 1-6. 5 | Moderate. 
100 95-100 35-40 0. 20-0.63 0, 18-0. 20 6. 6-7. 3 igh. 
100 90-100 18-27 0, 63-2.00 ; 0, 20-0, 22 7, 4-8. 4 | Moderate. 
Babesteeusesedecssenes 100 95-100 18-30 0. 63-2.00 | 0, 22-0. 24 5. 6-6. 0 | Moderate. 
ee re eee 100 95-100 35-40 0, 20-0.63 | 0 18-0. 20 6. I-7. 3 | Moderate to high. 
wip ies naeall asewacemeteuns 100 95-100 18-27 0. 63-2. 00 | 0, 20-0, 22 7, 4-7, 8 | Moderate. 
tiwecos coda lsansensecaue 100 90-100 27~35 0. 20-0.63 | 0, 21-0. 23 6. 1-7, 3 | Moderate. 
Le watence se a eaesusens 100 85-100 35-40 0, 20-0.63 | O 18-0. 20 6. 6-7.3 | Moderate to high. 
Seeteeseecd eoceneeeneee 100 85-100 18-27 0. 63-2. 00 | 0. 18-0. 21 7. 4-7. 8 | Moderate. 
pave oesiide, [ak rd teeta 100 95-100 12-27 0. 63-2.00 | 0. 22-0. 24 5. 6-6.0 | Low. 
Sedat eeetel|eteece aeons 100 95-100 15~35 0, 63-2.00 | 0, 18-0, 22 6. 1-6. 5 | Low to moderate. 
Ee ae eae Pree ase area 100 95-100 25-40 0. 68-2. 00 | 0. 18-0. 20 6. 6-7. 3 | Moderate to high. 
Beteet eres 100 100 95-100 30-35 0. 63-2. 00 | 0, 21-0. 23 6. 1-6. 5 | Moderate. 
Soeetoor aoe 100 100 95-100 35-40 0, 63-2. 00 | 0. 18-0. 20 6. 6-7. 3 |. Moderate. 
aaa dinar 100 100 95-100 30-35 0. 638-2.00 | 0. 18-0. 20 6. 6~7. 8 | Moderate. 
suedioccese epic deatceos 100 85-160 18-27 0. 63-2.00 | 0, 22-0. 24 5. 6-6. 0 | Moderate. 
eousceaeont ee Souencas 100 95-100 18-27 0. 63-2.00 | 0, 20-0. 22 6. 1-6. 5 | Moderate. 
sumionidesanlwoudenewet os 100 95-100 18-27 0. 63-2. 00 | 0, 20-0. 22 6. 6-7, 3 | Moderate. 
Deh ate, Sag ltg Ne Rare a 100 90-100 27-35 0. 20-0.63 | 0 21-0. 23 6. 6-7. 8 | Moderate to high. 
detetesncte|sskecoeen ues 100 95-100 35-45 0. 20-0.63 | 0. 18-0. 18 7, 4-84 | Moderate to high. 
Ligueeraiats Canal later om a ceiee 100 95-100 35-45 0. 20-0. 63 0. 18-0. 20 7. 9~8. 4 | Moderate to high. 
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TABLE 6.—Lstimated soil properties 


Soil series and map symbols 


Longford: LonC2.csc2c.<2 secsccuseus 


Meadin: 


Morrill: MtC2scccucccescechepsess eu 


Pawnee: PwB, PwB2, PwD, PwD2, 
PaB3, PaC3. 


Rough broken land, loess: 
Rough broken land, till: 
Scott: “Scieicsccssciactcaccvecesxews 


Sharpsburg: ShB2, ShB3, ShD2, 


ShD3, SHES. 


Shelby: SkC2, SkC._....--...-------- 


Steinauer: StC2, StE, StE2....._-.. 


Wet alluvial land: 


Wymore: Wt, WtA, WtB2, WyC2____- 


Wish ete secceuse.e | 


Depth to 
seasonal 
high water 
table 


>20 


> 20 


>20 


>20 
> 20 


surface of 
typical 
profile Dominant USDA texture 
In, 

0-12 | Silty clay loam__....--_--0 22. 
12-40 | Silty clay and silty clay loam... 
40-60 | Silty clay loam___.......-.-- 

Q-12 | Loam.__..--------.------+- 
12-28 | Sandy loam to loamy sand... 
28-60 | Fine sand to sand and gravel__ 

0-11 | Clay loam... 

11-38 | Clay loam. .---2ccesce-22-- 
38-60 , Sandy clay loam to sandy 
loam. 

0-10 | Clay loam... _-.------- 21. 
10-30: | Clavinccceoccsaecewcs wacaw 3 
30-60 | Clay loam..._.-.--------.-- 

0-7 | Silt loam... eee 

7-26 | Clay and silty clay... 2. 
26-60 | Silty clay loam......--2-2 2. 

0-8 | Silty clay loam___....----.-- 

8-35 | Silty clay loam__.....--....- 
35-60 | Silt loam...-.2--.------- ee / 

0-10 | Clay loam....---..-----2... 
10-35 | Clay loam...----.-.-----..- 
35-60 | Clay loam.._-_--..------..- 

0-6 | Clay loam..._----..-.----..- 

6-60 | Clay loam...--.-..------..- 

0-10 | Silty clay loam___.....---.-- 
10-39 | Silty clay and silty clay loam... 
39-60 | Silt loam... .----.. 22 e 


Classification 


Depth from 


CL 

CH 

CL or CH 
SM 

SM 

SP-SM or SM 


cL 
CL or SM 


CL or CH 
CH 
Ch or CH 


CL 

CH 

CL 

CL or ML-CL 
CL or CH 

CL or CH 


CL or ML 
CL 


CL or ML 
CH 
CL 


AASHO 


A~2 


A-6 or A-7 
A-6 or A-7 
A-6 or A-7 
A~6 or A-7 
A-6 

A-6 or A-? 
A-~6 or A-7 


A-6 or A-7 
A-6 or A-7 


A-6 or A-7 


1 When two or more classifications are shown, the first classification is considered the most common. Some soils that have a plasticity 
index within two points of a textural separate group are given a borderline classification, such as ML-CL. 
2? The figures for available water capacity are averages based on the water retention differences as determined hy laboratory tests that 
are continuing. Present evidence indicates that the readily available water capacity of fine-textured soils may be slightly lower than that 
given, and that of moderately coarse textured and coarse textured soils may be slightly higher. 
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Mechanical analysis 


Percentage passing sieve— 


No. 10 
(2.0 mm.) 


No. 40 
(0.42 mm.) 


95-100 
100 
100 


85-100 
35-85 
20-60 
85-100 
80-100 
65-90 
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Available 
Permeability water Reaction | Shrink-swell potential 
= __| Percentage capacity ? 
smaller than 
No. 200 0.002 mm. 
(0.074 mm.) 
In. fhr. Tn fin. of soit pH value. 
90-100 27-35 0, 20-0.63 | 0, 21-0. 23 5. 6-6. 0 | Moderate. 
95-100 40-45 0, 06-0. 20 0. 11-0. 13 6. 1-7. 3 igh. 
95-100 27-35 0. 20-0. 63 0. 18, 0. 20 7. 4-7. 8 | Moderate to high. 
35-50 15-25 0, 63-2.00 | 0, 20-0. 22 5. 6-6.0 | Low. 
15-35 10-18 2. 00-20. 0 0. 09-0. 14 6. 1-6.5 | Low. 
5-20 5-10 6. 80-20+ 0. 03-0. 07 6. 1-6. 5 | Low to none. 
60-100 27-35 0. 20-0.63 | 0. 17-0.19 5. 6-6. 0 | Moderate. 
75-100 27-35 0. 20-0.63 | 6. 15-0.19 6. 1-6.5 | Moderate to high 
15-60 18-35 0. 20-6. 30 | 0. 12-0. 17 6. 6-7, 3 | Low to moderate. 
70-100 27-35 0. 20-0.63 | 0, 17-0,19 6. 1-6. 5 | Moderate to high. 
80-160 40-50 0. 06-0. 20 0. 10-0. 13 6. 6-7. 3 | High. 
70-100 32~40 0. 20-0. 63 0. 14-0. 16 7. 4-8. 4 | Moderate to high. 
90-100 20-27 0. 63-2.00 | 0. 22-0. 24 5. 6-6. 0 | Low to moderate. 
95-100 40-50 <0.06 > 0. 09-0. 11 6. 1-6.5 | High 
95-100 35-40 0, 20-0.63 | 0. 18-0. 20 6. 6-7. 3 | Moderate. 
95-100 30-40 0, 20-0.63 | 0. 21-0, 23 5. 6-6. 0 | Moderate. ; 
95-100 30-42 0, 20-6, 63 @. 18-0. 20 6. 1-6. 5 | Moderate to high. 
95-100 25-35 0. 20-2. 00 0. 18-0. 21 6. 6-7. 8 | Moderate. 
65~95 27-35 0, 20-0.63 | 0. 17+0. 19 6. 1-6. 5 | Moderate. 
75-100 27-85 0. 20-0.63 | 0, 15-0.17 6. 6-7. 3 | Moderate to high. 
75-100 27-35 0, 20-0.63 | 0. 14-0. 16 7. 4-8. 4 | Moderate. 
55-90 27-35 0. 20-0.63 | 0. 17-0. 19 7. 4-8. 4 | Moderate. 
70-100 27-35 0. 20-0. 63 0. 14-0. 16 7. 9-8. 4 | Moderate. 
Mederate. 


igh. 
Moderate or high. 


3 The Slickspots part of Bulter-Slickspots complex and Hall-Slickspots complex, 1 to 3 percent slopes, has a saline condition of 2.0 to 
4.0 millimhos per centimeter. Arcas shown on soil maps with a slickspot symbol have similar saline conditions. 
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Tasie 7.—Hngineering 


{An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils 
for other series that appear in the first column of this table. Because they are variable in characteristics, Breaks-Alluvial land complex 


HSz), and Wet alluvial land (Wx) were not rated in this table] 


Suitability as source of-— Soil features affecting— 
Soil series and Road subgrade 
map symbols Highway Dikes and 
Topsoil Road fill locations Foundations levees 
Paved Gravel 
*Burchard: BdC, Fair! mod- | Poor.___. Good_...| Poor to fair Moderate to Fair to poor Slopes 
BdC2, BRD, BRD2. erately with | high sus- bearing erodible; 
For the Steinauer thick sur- adequate ceptibility to capacity; cracks when 
part of units face layer. moisture and frost action; high shrink- dry in 
BRD and compaction slopes swell places. 
BRD2, see the control; high erodible. potential. 
Steinauer series. shrink-swell 
potential. 
Butler: Bu, 2Bu, BT. Fair to Good__..| Fair to poor: High suscep- Fair to poor Slopes 
For the Slickspots poor. high shrink- tibility to bearing erodible; 
part of unit BT, awell frost action; capacity; eracks when 
onsite investi- potential. surface subject to dry in 
gation is needed. ponding may ponding; high places. 
require shrink-swell 
minimum potential. 
fills; slopes 
erodible. 
Crete: Ce, CeA, Good to fair-.} Poor... Good__..| Poor: high Moderate to Good to poor Slopes 
2CeA. : shrink-swell high suscep- bearing erodible; 
potential. tibility to capacity, cracks when 
frost action; depending on dry in 
slopes density; high places. 
erodible; shrink-swell 
plastic potential, 
subsoil. 
Fillmore: Fm iw. ....- Fair to Good_...| Fair to poor: Slopes eredible; | Good to poor Slopes erod- 
poor. high shrink- high suscep- bearing ca- ible; cracks 
swell poten- tibility to pacity, de- when dry 
tial. frost heave; pending on in places. | 
surface moisture and i 
ponding may density; high 
require mini- shrink-swell 
mum fills, potential. 
/ 
Geary: GeB2, GeC2, Fair to Good__..| Fair to poor: High suscepti- Good to poor Slopes erod- | 
GeC3, GeE3. poor. high shrink- bility to bearing ca- ible; cracks 
swell poten- frost action; pacity, de- when dry 
tial. slopes easily pending on in places. 
erodible. oy : 
high shrink- 
swell poten- 
tial, 
Hall: Ha, Had, HSz_. Fair to Good_...| Fair to poor: Slopes erodible; | Bearing capac- | Slopes erod- 
For the Slick- poor. high shrink-~ occasional ity depends ible; cracks 
spots part of swell poten- overflow may on density; when dry 
unit HSz, onsite tial, require mini- high shrink- in places. 
investigation is mum fills; swell poten- 
needed. high suscep- tial. 
tibility to 
frost action. 


See footnotes at end of table. 


interpretations of the soils 
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in such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions 
(By), Marsh (M), Rough broken land, loess (RB), Rough broken land, till (RBg), Silty alluvial land (Sy), Slickspots (in units BT and 


Farm ponds 


Reservoir 
area 


Low seepage. 


Low seep- 
age; can 
be used as 
excavated 
ponds. 


Low seep- 
age; can 
be used 
for 
excavated 
ponds. 


Low seepage; 
can be 
used for 
excavated 
ponds. 


Low seepage. 


Low seepage 
in top 3 
feet. 


Embankment 


Good to fair 
stability and 
workability ; 
impervious; 
medium to 
high com- 
pressibility. 


Good to fair 
stability; 
impervious; 
fair to poor 
workability; 
medium to 
high com- 
pressibility. 


Fair to good 
stability; 
impervious; 
fair to poor 
workability; 
moderate to 
high com- 
pressibility. 


Good to poor 
stability and 
workability; 
impervious; 
medium to 
high com- 
pressibility. 


Fair to good 
stability and 
workability; 
impervious; 
medium to 
high com- 
pressibility. 


Fair stability; 
close control 
needed; fair 
to good 
workability; 
medium com- 
pressibility. 


Soil features affecting—Continued 


Agricultural 
drainage Irrigation 
Generally well (hed eetecean:, 
drained. 
Subject to Moderate to 
occasional | high 
ponding; available 
poor internal water capac- 
drainage; ity; mod- 
adequate erate surface 


outlets not 
available in 
places. 


Moderately well 
drained; fair 
internal 
drainage; 
runoff is slow 
to 
medium, 


Somewhat 
poorly 
drained; 
poor internal 
drainage 
especially in 
subsoil; sub- 
ject to pond- 
ing; outlets 
not available 
in places. 


Generally well 
drained; 
medium to 
rapid sur- 
face runoff. 


Generally well 
drained; 
protection 
needed from 
occasional 
overflow in 
some areas. 


| 


intake rate; 
adequate 
drainage 
needed, 


High available 
water 
capacity; 
moderate 
surface intake 
rate, 


High available 
water capac- 
ity; moderate 
surface in- 
take rate; 
adequate 
drainage 
needed. 


High avail- 
able water 
capacity; 
erodible on 
steep slopes. 


High available 
water capac- 
ity; provide 
protection 
against 
flooding. 


Terraces and 
diversions 


Slopes 
erodible. 


Diversion 
slopes 
erodible.? 


Moderately 
erodible. 


Diversion 
slopes 
erodible.? 


Trregular 
slopes 
make 
alignment 
difficult; 
erodible, 


Diversion 
slopes 
erodible. 


Grassed 
waterways 


Highly 
erodible 
when sub- 
soil is 
exposed; 
droughty; 
main- 
tenance 
may be 
costly. 


Generally 
satisfac- 
tory. 


Moderately 
erodible; 
subsoil low 


in 
fertility. 


Slopes 
erodible, 


Erodibile; 
mainte- 


fertility in 
subsoil. 


Slightly 
erodible. 


Soil limitations for 
sewage disposal 


Septic tank 
filter fields 


Severe: 
moderately 
slow per- 
meability; 
slopes. 


Severe: slow 
perme- 


ability. 


Severe: slow 
perme- 


ability. 


Severe: 
slow per- 
meability; 
ponding. 


Severe: . 
moderately 
slow per- 
meability; 
slopes. 


Severe: 
moderately 
slow per- 
meability. 


Sewage 
lagoons 


Severe: 
slopes. 


Severe: 
moderate 
perme- 
ability 
below a 
depth of 
3.5 fect. 


Slight. 


Severe: pro- 
tect from 
ponding 
water; 
slight if 
dikes are 
above 
ponded 
surface. 


Moderate to 
severe: 
slopes. 


Severe: 
moderate 
permea- 
bility 
below a 
depth of 3 
feet, 
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Soil series and 


map symbols 


Hastings: Hs, HsA, 
HtaA?, HtB2, HtC2, 
HtB3, HtC3, HtD3, 


2HtB2, HnA3. 


Hobbs: 2Hb, Hb, 


HbA, HbB, He. 
Hord: Hd. 12.2... 
Lame: Lb... 


Longford: LonC2 


Topsoil 


Fair: mod- 


erately 


high water 
table; silty 
clay loam. 


erately 
thick sur- 


silty clay 
loam. 


See footnotes at end of table. 


Suitability as source of— 


Road subgrade 


Fair: mod- 


face layer; 
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Road fill 


Fair with com- 


paction con- 
trol; high 
shrink-swell 
potential. 


Fair: high sus- 


eeptibility to 
frost action. 


Fair to poor: 


high shrink- 
swell poten- 
tial; high sus- 
ceptibility to 
frost heave. 


Poor to fair: 


high clay 
content. 


TaBLe 7.—Engineering interpretations 


ee 


Soil features affecting — 


Highway 
locations 


Slopes erodible; 
high suscep- 
tibility to 
frost action; 
irregular 
topography 
and stronger 
slopes may 
require deep 
cuts and high 
fills; wetting 
and loading 
may give 
high con- 
solidation. 


Slopes erodible; 
possible 
flooding may 
require mini« 
mum slopes; 
high suscep- 
tibility to 
frost heave. 


Slopes erodible; 
moderate sus- 
ceptibility to 
frost action, 


High suscepti- 
bility to frost 
action; slopes 
erodible; high 
water table 
may require 
4- to 7- foot 
fills. 


High suscepti- 
bility to frost 
action; slopes 
erodible. 


Foundations 


Bearing capac- 
ity depends 
on in-place 
moisture and 
density; high 
shrink-swell 
potential, 


Bearing ca~ 
pacity de- 
pends on site 
location; sub- 
ject to occa- 
sional flood- 
ing. 


Bearing ca~ 
pacity de- 
pends on den- 
sity. 


High water 
table in 
places; bear- 
ing capacity 
may be low; 
high shrink- 
swell poten- 
tial. 


Bearing ca- 
pacity de- 
pends on site; 
high shrink- 
swell poten- 
tial. 


Dikes and 
levees 


Slopes erod- 
ible; cracks 
when dry 
in places. 


Slopes erodi- 
ble. 


Slopes crodi- 
ble. 


Moderately 
erodible 
slopes; 
cracks 
when dry 
in places. 


Moderately 
erodible 
slopes; 
cracks 
when dry 
in places. 


of the soils—Continued 


irrigation 


— 
Soil features affecting—Continued 
Farm ponds 
Agricultural 
drainage 
Reservoir Embankment 


area 


Vertical seep- 
age may 
be high; 
horizontal 
seepage is 
low. 


Low to mod- 
erate seep- 
age; can 
be used 
for ex- 
cavated 
ponds, 


Moderate 
seepage. 


Low seep- 
age; can 
be used 
for exca- 
vated 
ponds. 


Low seepage... 


t 


Good stability, 
compaction, 
and worka- 
bility; med- 
ium to high 
compressi- 
bility; im- 
pervious; 
slopes erod- 
ible. 


Slopes erodible; 
good to poor 
stability; 
close control 
needed; fair 
to good work- 
ability; 
drainage 
needed in 
places. 


Slopes erodible; 
fair to good 
stability; 
elose control 
needed; gen- 
erally good 
workability; 
drainage 
needed in 
places; me- 
dium com- 
pressibility. 


Fair to poor 
stability and 
workability; 
moderate to 
high com- 
pressibility; 
borrow areas 
wet in places. 


Fair to good 
stability; im~- 
pervious; 
fair to poor 
workability; 
medium to 
high com- 
pressibility. 


Generally well 
drained; 
rapid surface 
drainage on 
stronger 
slopes. 


Generally well 
drained; pro- 
tection 
against oc- 
casional 
flooding 
needed in 
places. 


Generally well 
drained. 


Seasonal high 
water table; 
poor surface 
and internal 
drainage; 
adequate 
outlets not 
available in 
places. 


Generally well 
drained. 


High available 
water 
capacity; 
erodible on 
stronger 
slopes; 
moderate 
to slow 
surface in- 
take rate. 


High available 
water ca- 
pacity; erodi- 
ble slopes; 
protection 
against over- 
flow needed; 
moderate 
surface in- 
take rate. 


High available 
water ca- 
pacity; mod- 
erate surface 
intake rate. 


High available 
water ca- 
pacity; slow 
surface intake 
rate; ade- 
quate drain- 
age needed. 
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Terraces and 
diversions 


Moderately 
erodible. 


Moderately 
erodible; 
protect from 
flooding. 


Slopes erodi- 
ble. 


Diversion 
slopes erod- 
ible; sea- 
sonal high 
water table? 


Moderately 
erodible 
slopes. 


Grassed 
waterways 


Moderately 
erodible. 


Moderately 
erodible. 


Slopes erodi- 
ble. 


Moderately 
erodible 
slopes; wa- 
ter-tolerant 
grasses 
needed in 
places. 


Erodible 
slopes; fer- 
tility in 
subsoil. 
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Soil limitations for 
sewage disposal 


Septic tank 
filter fields 


Severe: 
moderately 
slow per- 
meability. 


Moderate: 
moderate 
permeabili- 
ty. 

Severe for 
unit 2Hb: 
flooding. 


Moderate: 
moderate 
permea- 
bility. 


Severe: seta- 
sonal high 


water table. 


Severe: slow 
permea- 
ability. 


Sewage 
lagoons 


Moderate to 
severe: 
slopes; 
moderate 
permea- 
bility 
below a 
depth of 3 
feet. 


Severe: 
moderate 
permeabili- 
ty; slopes; 
subject to 
flooding. 


Moderate: 
moderate 
permea- 
bility. 


Moderate to 
severe: 
seasonal 
high water 
table, 


Moderate to 
severe: 
slopes. 
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TABLE 7.—Engineering interpretations 


Suitability as source of— Soil features affecting— 


Soil series and Road subgrade ; 
map symbols Highway Dikes and 
Topsoil Road fill locations Foundations levees 
Paved Gravel 

Meadin: MID2_---..- Fair to poor: | Fair to Fair to Fair to good._--| Frost heave Good bearing Slopes erodi- 
moderately good. poor. dependent on capacity if ble; sub- 
thick sur- gradation confined. ject to 
face layer. of fill used; seepage. 

slopes highly 
erodible; 
loose sand 
may hinder 
loading. 

Morrill: MrC2_------ Fair: mod- Poor to Good to | Fair to poor Slopes erodible; | Bearing ca- Slopes 
erately fair. fair, for surface high suscep- pacity de- erodible, 
thick sur- layer; good tibility to pends on 
face layer; below a frost action. depth of 
clay loam. depth of 3 footing and 

feet. in-place 
density of 
soils. 


Pawnee: PwB, Fair to poor: | Poor__--- Good_.--| Poor: high Moderate to Fair to poor Slopes erodi- 
PwB2, PwO, low fer- shrink-swell high suscepti- bearing ca- ble; cracks 
PwD2, PaB3, PaC3. tility below potential and bility to frost pacity, de- when dry 

a depth of frost heave. action; slopes pending on in places. 
1 foot; very erodi- in-place 
clay loam. ble; plastic. moisture; 

high shrink- 

swell 

potential. 

Scott: Sc...--------- Poor: thin Poor____- Good__--| Poor: high High suscepti- Fair to poor Slopes very 
surface shrink-swell bility to frost bearing ca- erodible; 
layer; wet potential. action; sur- pacity; high cracks 
in places face ponding compressi- when dry 
from needs mini- bility; sub- in places. 
ponding. mum fills; ject to 

slopes erodi- ponding. 
ble; poor 

workabilty ; 

needs com- 

paction 

control, 


Sharpsburg: ShB2, Fair: moder- | Fair to Good_._ | Fair to poor: High suscepti- Bearing capac- | Erodible 
ShB3, ShD2, ately thick poor. high: shrink- bility to frost ity depends slopes; 
ShD3, ShE3. surface swell poten- action; slopes on density cracks 

layer; high tial: high erodible: and mois- when dry 
clay con- clay content steep slopes ture on the in places. 
tent in to a depth of need high site, 

subsoil; 3 feet. cuts and fill 

silty clay in places. 

loam sur- 

face layer. 


See footnotes at end of table. 


of the soils—Continued 
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Soil features affecting—Continued 


Farm ponds 


Reservoir 
area, 


High seepage- 


Low to 
moderate 
seepage 
for top 3 
feet of 
soil, 


Low seepage-. 


Low seepage; 
can be 
used for 
excavated 
ponds. 


Low seepage 
in top 3 
feet. 


Embankment 


Slopes erodible; 
subject to 
seepage; fair 
to good com- 
paction char- 
acteristics 
and stability; 
pervious. 


Fair stability; 
fair worka- 
bility; slopes 
moderately 
erodible; 
moderate 
compressi- 
bility. 


Fair stability; 
cracks 
when dry; 
slopes very 
erodible; poor 
workability; 
impervious. 


Good to fair 
stability; im- 
pervious; 
poor to fair 
workability; 
erodible 
slopes; mod- 
erate com- 
pressibility. 


Fair stability ; 
impervious; 
fair to good 
workability; 
erodible 
slopes; mod- 
erate com- 
pressibility. 


Agricultural 
drainage 


Excessively 
drained. 


Generally well 
drained. 


Excessive sur- 
face drainage; 
poor internal 
drainage. 


Poorly drained; 
ponded; ade- 
quate outlets 
not available 
at reasonable 
cost in places. 


Generally well 
drained. 
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Irrigation 


Moderate 
available 
water ca- 
pacity; mod- 
erate surface 
intake rate; 
adequate 
drainage 
must be 
provided. 


High available 
water capac- 
ity; slow 
surface in- 
take rate; 
slopes. 


Terraces and 
diversions 


Slopes erodi- 
ble; con- 
struction 
and main- 
tenance 
costs may 
be high. 


Slopes mod- 
erately 
erodible 
for top 3 
feet of soil; 
cuts may 
expose 
sandy soil. 


Slopes erodi- 
ble; con- 
struction 
and main- 
tenance 
costs may 
be high; 
low fertil- 
ity in cuts. 


Diversion 
slopes erod- 
ible.? 


Erodible 
slopes; con- 
struction 
and mainte- 
nance costs 
may be 
high. 
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Grassed 
waterways 


Slopes erodi- 
ble; fer- 
tility low 
in places; 
main- 
tenance 
costs may 
be high. 


Moderately 
erodible 
for cuts 
less than 3 
feet in 
depth. 


Slopes erodi- 
ble; low 
fertility; 
construc- 
tion and 
mainte- 
nance 
costs may 
be high. 


Lacks slope 
for eco- 
nomical 
develop- 
ment. 


Erodible 
slopes; con- 
struction 
and mainte- 
nance costs 
may be 
high. 


Soil limitations for 
sewage disposal 


Septic tank Sewage 
filter fields lagoons 

Severe: Severe: 
slopes? Tapid 

permea- 
bility; 
embank- 
ments 
subject to 
seepage; 
slopes. 

Severe: Severe: 
moderately slopes; 
slow per- moderate 
meability permea- 
in upper 3 bility be- 
feet of soil; low a 
slopes; check depth of 3 
permeability feet. 
for trench 
greater 
than 3 feet 
in depth, 

Severe: Moderate to 
slow per- severe 
meability ; slopes; 
slopes. may need 

sealing or 
lining to 

maintain 
depth of 

water. 

Severe: Severe: 
slow per- subject to 
meability. ponding; 

slight if 
dikes are 
above 
ponding 
water 
surface. 

Severe: Moderate to 
moderately severe: 
slow per- slopes; 
meability moder- 
to a depth ately slow 
of 3 feet. to moder- 

ate perme- 
ability 
below 

a depth 
of 3 feet. 
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TABLE 7.— Engineering interpretations 


SS ee 
Suitability as source of— Soil features affecting— 
Soil series and Road subgrade 
map symbols Highway Dikes and 
Topsoil Road fill locations Foundations leeves 
Paved Gravel : 

Shelby: SkC2, SkC_.-| Fair: mod- Fair to Good._--} Fair to poor: Moderate to Fair to poor Erodible 
erately poor. high clay high suscepti- bearing ca- slopes; 
thick sur- content; bility to pacity de- cracks 
face layer. moisture con- frost action; pends on when dry 

trol needed erodible density. in places. 
in places. slopes. 

Steinauer: StC2, Poor: thin Poor__.--| Good____| Fair: adequate | Moderate sus- Bearing ca- Erodible 

Ste, Sre2, surface compaction ceptibility to pacity de- slopes. 
layer; low control frost action; pends on 
fertility; needed. erodible density and 
clay loam. slopes; steep moisture 
slopes need on site. 
high cuts 
and fill in 
places; fair 
workability. 
Wymore: Wt, WtA, Fair: mod- is) Good__..| Fair: adequate | High suscepti- Fair to good Erodible 
WtB2, WyC2. erately compaction bility to bearing ca- slopes; 
thick sur- control frost action; pacity de- cracks 
face layer; needed; high slopes erod- pends on when dry 
silty clay , shrink-swell ible; fair density and in places. 
loam. potential. workability. moisture on 
site; high 
shrink-swell 
potential. 


1 Because of slope, soil characteristics, or lack of available water, these soils are generally not irrigated. 


2 Terraces generally not suitable on these soils. 


Soil properties significant to engineering 


Several estimated soil properties significant to engi- 
neering are given in table 6. These estimates are made for 
representative soil profiles, by layers sufficiently different 
to have different significance for soil engineering. The 
estimates are based on field observations made in the 
course of mapping, on test data for these and similar 
soils, and on experience with the same kinds of soil in 
other countries. Following are explanations of some of 
the columns in table 6. 

Depth to bedrock is not given in table 6, because bed- 
rock is generally at too great a depth to be useful. 

Depth to seasonal high water table is the distance 
from the surface of the soil to the highest level that 
ground water reaches in the soil in most years. 

Soil texture is described in table 6 in the standard 
terms used by the Department of Agriculture. These 
terms take into account relative percentages of sand, silt, 
and clay in soil material that is less than 2 millimeters 
in diameter. “Loam” for example, is soil material that 
contains 7 to 27 percent clay, 28 to 50 percent silt, and 
less than 52 percent sand. If the soil contains gravel or 
other particles coarser than sand, an appropriate modi- 


fier is added, as for example, “gravelly loamy sand.” 
“Sand,” “silt,” “clay,” and some of the other terms used 
in USDA textural classification are defined in the Glos- 
sary of this soil survey. 

Permeability is the rate at which water moves through 
a saturated soil. It is estimated on the basis of those char- 
acteristics observed in the field, particularly gradation, 
structure, and density. The estimates given in table 6 are 
given for the major significant soil horizons. Terms used 
to describe permeability are explained in the Glossary. 

Available water capacity, expressed in inches of water 
per inch of soil depth, is the capacity of soils to hold 
water for use by most plants. It is commonly defined as 
the difference between the amount of water in a soil at 
field capacity and the amount at the wilting point. 

Reaction is the degree of acidity or alkalinity of a soil, 
expressed in pH values. The pH value and terms used to 
describe soil reaction are explained in the Glossarv. Soils 
that have a pH value of less than 6.3 and those that have 
one greater than 7.0 need to be investigated for potential 
corrosive hazard to metal structures. Soils that are used 
for construction material, when moist or wet, need to be 
tested for their corrosive potential. Salinity refers to the 
amount of soluble salts in the soil, and in Seward County 
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of the sovuls— Continued 
Soil features affecting—Continued 
Soil limitations for 
sewage disposal 
Farm ponds 
Agricultural Terraces and Grassed 
drainage Trrigation diversions waterways 
Reservoir Embankment Septic tank Sewage 
area filter fields lagoons 

Low seepage.| Fair stability; Generally well High available Erodible Erodible Severe: Severe: 
impervious; drained; fair water ca- slopes; con- slopes; moderately slopes. 
fair to good to good in- pacity; slow struction fertility slow per- 
workability; ternal drain- surface in- costs may can be meability. 
moderate age; runoff take rate; be high low; con- 
compressi- rapid. erodible on steeper struction 
bility. slopes. slopes; low and main- 

fertility tenance 
in cuts. costs may 
be high. 

Low seepage.| Fair to good Somewhat ex- (¢) eee cro eer Erodible Difficult to Severe: Severe: 
stability; cessively slopes; con- vegcetate; moderately slopes. 
impervious; drained. struction construc- slow per- 
fair work- costs may tion and meability; 
ability; be high; mainte- slopes. 
erodible low fertil- nance costs 
slopes; mod- ity. may be 
erate com- high; erod- 
pressibility. ible slopes; 

low fertil- 
ity. 

Low seepage_| Fair to good Generally well High available Moderately Moderately Severe: Severe: 
stability; drained to water capac- to highly to highly slow per- moderate 
impervious; moderately ity; slow erodible erodible; meability permeabil- 
fair to poor well drained. surface in- slopes. low fertil- to a depth ity below 
workability; take rate; ity in of 3.5 feet. a depth of 
moderate to erodible on subsoil. 3.5 feet; 
high com- steeper slopes. slopes. 
pressibility. 


5 Because of rapidly permeable materials in the substratum, raw sewage can be introduced directly into the underground water supply. 


salinity is generally not a concern. Some of the soils of 
the wet bottom land along the Blue River, however, are 
saline. Soil dispersion is not a serious concern because 
only a few areas contain enough salts to produce mod- 
erate dispersion. Onsite investigations are needed in 
areas where salinity is a hazard to construction work. 

Shrink-swell potential is the relative change in volume 
to be expected of soi] material with changes in moisture 
content, that is, the extent to which the soil shrinks as it 
dries out or swells when it gets wet. Extent of shrinking 
or swelling is influenced by the amount and kind of clay in 
the soil. Ratings for shrink-swell potential are in table 6. 
Several soils, such as those of the Butler, Crete, Fill- 
more, Longford, Pawnee, and Wymore series, have high 
shrink-swell potential. Generally, soils that have a high 
content of clay change in volume when soil moisture is 
changed, but clean sands and gravel change little or not 
at all when wetting or drying occurs. 


Engineering interpretations of the soils 


In table 7 the soils are rated as sources of topsoil and 
as material for road subgrade and fill. Soil features are 
named that affect highway location, foundations, dikes 
and levees, reservoirs and embankments, drainage sys- 


tems, irrigation systems, terraces, and waterways. Also 
listed are soil limitations for sewage disposal systems. 

The soils in table 7 are rated good, fair, and poor as a 
source of topsoil. Topsoil is used to topdress roadbanks 
and dam embankments, on excavated slopes, and in gar- 
dens and lawns. Ratings are based on depth available, 
fertility, content of organic matter, erodibility, and 
workability of the soils. 

The depth to sand, gravel, or rock is not given in table 7 


‘since these materials generally are not available or are at 


too great a depth to be useful, Morrill soils contain mixed 
sand and gravel at a depth of 8 to 10 feet. Meadin soils 
contain sand and gravel at a depth of 10 to 20 inches and 
contain 5 to 20 percent fines. Outcrops of limestone and 
sandstone occur in some of the Steinauer soils in the east- 
ern part of the county. 

Ratings in table 7 are listed for the suitability of the 
soils as road subgrade for paved roads, either bituminous 
or concrete, and for gravel roads. Sand and gravel are 
rated good to fair for subgrades under pavement. For 
paved roads, the soil material is rated good af the 
AASHO classification is A-1 or A-3, good to fair if A-2, 
fair to poor if A-4, and poor if A-6 or A-T. 
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The ratings of the soils as subgrade for gravel roads 
refer to that part of the subgrade that receives the gravel 
surfacing. Sand is not cohesive, and, unless confined, it 
does not make good subgrade for gravel roads. There- 
fore, all soils classified A-1 or A-3 are rated poor; A-2, 
poor to fair; A-4, good to fair; and A-6 or A-T, good. 

The ratings for road fill are based on about the same 
criteria as the ratings for road subgrade. Some ratings 
for paved and gravel roads and for road fill are given as 
a range because the soil in the profile varies. 

Susceptibility to frost action is one of the factors that 
affect highway location. Frost action is caused by the ex- 
pansion of freezing water in silty and clayey soils, and it 
increases maintenance needed on paved roads. Other fea- 
tures affecting highway location are shrink-swell poten- 
tial, erodibility of cut and fill slopes, and location of the 
water table. A high water table can cause potential frost 
action. Ratings are good, fair, and poor for road sub- 

rade. 
Soil properties that affect foundations are bearing ca- 
pacity, high water table, and shrink-swell potential. Most 
of the soils in the county have a high bearing capacity 
when dry, but some of the windblown soils are highly 
susceptible to consolidation when saturated under a Joad. 
Sands and gravel have a high bearing capacity when 
confined. Engineers should not apply numerical values 
to the interpretations of bearing capacity. Drainage or 
lowering the water table at the site of the foundation may 
be needed. All soils that have a high water table should 
be investigated thoroughly before structures are built on 
them. 

Dikes and levees are used to control surface water. They 
require soil material resistant to seepage and piping and 
of favorable stabilitv, shvink-swell potential, sheer 
strength, and compactibility. They are subject to water 
erosion and soil blowing, and they are subject to hori- 
zontal seepage if not properly compacted or if con- 
structed of clean sands. Some soils are subject to shrink- 
age and cracking upon drying. If the dikes and levees 
are constructed on sandy soils, flat slopes are needed for 
stability. If they are built on steeper soils, clayey soil 
should be used because the fill is relatively impervious 
to water. 

Features are given for farm ponds that affect reser- 
voirs and embankments. Pond reservoir areas hold water 
behind a dam or embankment. Potential seepage is an 
important feature in constructing reservoirs. A high 
water table indicates a possibility for excavating a dug- 
out for a water supply. A low, or deep, water table indi- 
cates the need for sealing or lining a pond. It also in- 
dicates that constructing a fill may be easier because of a 
drier foundation. 

Soil properties that affect embankments in table 7 arc 
seepage and compressibility. Workability of the soils 
depends on hauling and compaction characteristics. Po- 
tential seepage depends on moisture, gradation, and com- 
paction of the fill. Meadin soils in Seward County need 
two methods of compaction. In table 5 test results are 
given for maximum dry densities for particular samples. 
Soils that contain 15 percent or less of silt and clay 
particles should have compaction controlled by the rela- 
tive density test. This test is the same as the use of 
vibratory rather than sheepsfoot rollers. 
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Agricultural drainage is rated in table 7 and is de- 
termined by depth to the water table, availability of 
drainage outlets, and permeability of the various soil 
layers. 

The main soil properties that affect irrigation are 
available water capacity, permeability, the steepness of 
slopes, the intake rate of water, and the possible limiting 
depth of the leveling cut. In table 7 the interpretations 
for available water capacity are for the top 5 feet of 
soil. The available water capacity is high if the soil holds 
more than 9 inches of water to that depth; moderate if 
the soil holds 6 to 9 inches; Zow if the soil holds 3 to 6 
inches; and very low if the soil holds less than 3 inches. 
The intake rate is that amount of water that enters the 
soil. It is affected by the permeability of the various 
layers that are irrigated. Intake ratings are given for 
some soils in table 7 under the column “Trrigation,” and 
a permeability range is given in table 6. A rapid intake 
rate is 2 inches or more per hour; a moderate rate is 14 to 
Fi inches per hour; and a slow rate is less than %4 inch per 

our. 

Further information on the suitability of the soils for 
irrigation is contained in The Irrigation Guide for 
Nebraska (7). 

The use of the soils for terraces, diversions, and 
grassed waterways is limited by possible water erosion 
and soil blowing, by difficulty in establishing vegetation, 
and by soil fertility. The cost of maintaining terraces and 
diversions is higher where siltation from higher areas 
takes place. Depth to erodible sands limits cut depths for 
diversion alignment. Other factors in aligning terraces 
and diversions are rough relief and steep slopes. 

The degree and kinds of limitations for sewage dis- 
posal systems are shown in table 7. Other factors such as 
soil classification, permeability, and available water ca- 
pacity, also related to sewage disposal, are in table 6. The 
limitations for filter fields are rated slight, moderate, or 
severe, Slight includes good infiltration without contami- 
nating the underground water; mederate includes a finer 
grained soil that has a lower intake rate; and severe in- 
cludes a high water table or an impervious soil. 

For sewage lagoons, water must be-retained in order 
for the aerobic decomposition of the fresh sewage. Thus, 
an impervious soil is needed. The soil may need sealing 
with bentonite or sodium carbonate or lining with a com- 
mercial plastic or rubber liner. A lagoon constructed on 
sandy material and a high water table is rated severe and 
is least desirable. A sewage filter field or disposal lagoon 
should be located in an area that does not contaminate 
wells that furnish domestic water supply or stock water. 
Other factors to be considered in design of sewage treat- 
ment facilities are steepness of slope and the hazard of 
flooding. 


Formation and Classification of Soils 


This section tells how the factors of soil formation have 
affected the development of soils in Seward County. It 
also explains the system of soil classification currently in 
use and places the soil series represented in the survey 
area in some of the categories of this system. 
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Factors of Soil Formation The parent materials of soils in Seward County are of 
five kinds: glacial till, Pleistocene sand and gravel, red- 
dish-brown loess of the Loveland Formation, Peoria 
loess, and alluvial material. Peoria loess is the most ex- 
tensive parent material. Other sources are Dakota sand- 
stone and shale, the uppermost bedrock under the entire 
county (2, 3), and Graneros shale and Greenhorn lime- 
stone (fig. 29). These two formations are of variable 


" ; ( : thickness and extent, are above the Dakota sandstone, 

and (5) the length of time the forces of soil formation and are exposed along streambanks in the eastern part 

have acted on the soi] material. ; ; of the county. Following are descriptions of each mate- 
The climate and the plants and animals, chiefly plants, pig], 


are active factors of soil formation. They act on the Glacial till—The eastern part of Seward County was 
parent material that has accumulated through the weath- covered by two continental glaciers (2, 3). As these 
ering of rocks and slowly change it to a natural body glaciers rétreated, material consisting of clay loam till, 
that has genetically related horizons. The effects of sand, gravel, and boulders was left on the landscape. 
climate and plant and animal life are conditioned by re- This material contains numerous pockets and segregations 
lief. The parent material also affects the kind of soil pro- of white lime and many reddish-brown stains, The sur- 
file that is formed and, in extreme cases, determines it face of a till-mantled “landscape commonly has many 
almost entirely. Finally, time is needed for changing the stones and boulders. Soils of the Burchard, Pawnee, 
parent material into a soil profile. It may be much or Shelby, and Steinauer series formed in till. Morrill soils 
little, but, some time is always required for differentia- formed in outwash material reworked from this till. 
tion of soil horizons. Usually, a long time is required for Pleistocene sand and gravel.—During Pleistocene time 
the development of distinct horizons. . mixed sand and gravel was deposited, mainly in valley 
__ The factors of soil formation are so closely interrelated positions and beneath uplands (fig. 830) in the area west 
in their effects on the soil that few generalizations can be of the Big Blue River. Soils of the Meadin series formed 
made regarding the effect of any one factor unless condi- jn areas where sandy and gravelly materials outcrop 
tions are specified for the other four. Many of the lower down on the sides of valleys. 
processes of soil development, are unknown. Reddish-brown loess of the Loveland F. ope Lue 
: loess or loesslike material was deposited over most of the 

Parent material county. It covers till in the eastern part and blankets sand 
and gravel in the western part. 

The Loveland Formation in Seward County is a light 
reddish-brown or light-brown silt loam or silty clay loam 


Soil is formed by the physical and chemical weathering 
of parent material. The characteristics of the soil at any 
given point are determined by (1) the physical and 
mineral composition of the parent material; (2) the 
climate under which the soil material has accumulated 
and existed since accumulation; (8) the plant and animal 
life on and in the soil; (4) the relief, or lay of the land; 


Parent material is the unconsolidated mass from which 
a soil forms. It influences soil formation by its mineral 
composition, its physical properties that affect permea- 
bility to air and water, its ability to retain water, its re-  Joess or loesslike material in the upper part. In the lower 
sistance to movement by wind and water, and its ability part. it grades to clayey alluvial material containing fine 
to permit plant roots to penetrate. Soil formation is also and medium sand. This loess occurs mainly as outcrops on 
influenced by chemical properties that relate to reaction, the sloping sides of drainageways. Soils of the Geary and 
plant nutrient levels, and weathering characteristics of Longford series formed in Loveland materials. The acre- 
parent material. The geologic materials (fig. 28) exposed age of these soils is small in this county, but in places these 


at the surface are the parent materials of the soils. soils constitute an appreciable part of the landscape. 
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Figure 28.—A profile section across Seward County, west to east, showing the relationship of soils and parent materials. 
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Peoria loess —This pale-brown or light-gray silty mate- 
rial was deposited by wind over the Loveland Formation. 
In the west and central parts of the county, the Butler, 
Crete, Fillmore, Hastings, and Scott soils formed in 
Peoria loess. Soils of the Sharpsburg and Wymore series 
formed in Peoria loess in the eastern part of the county. 
Soils of the Hall and Hord series formed in loess and 
loesslike material of alluvial origin on stream terraces. 

Alluvial material—Alluvial sediment deposited along 
the rivers and creeks ranges from a few feet in thickness 
in small upland valleys to more than 50 feet in old chan- 
nels of the major bottom lands. The sediment consists of 
clayey, silty, and sandy material, mixed or in strata. Al- 
eae is the parent material of the Hobbs and Lamo 
soils, 


Climate 


Climate is important in the formation of soils through 
its influence on vegetation, activity of microorganisms, 
weathering, and deposition of parent materials. Cool 
temperatures activated glaciers that left till material in 
the eastern part of the county. Dry and windy periods 
produced eolian or dust particles, which accumulated as 
loess deposits. Wind transfers soil material from place to 
place. The movement of water received as rain influences 
the shaping of the landscape. Alternate freezing and 
thawing hastens mechanical disintegration of parent ma- 
terial, The temperature and the amount of precipitation 
favor grass vegetation and moderate chemical and micro- 
biologic activity. 

Climate had an influence in fixing the present character 
of soils in Seward County because of somewhat long peri- 
ods of weathering. Leaching has largely removed carbo- 
nates, as well as other soluble elements, to a depth below 
the subsoil on some landscapes. Except for some of the 
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Figure 30.—Profile of a Geary soi] underlain by stratified layers of 
Pleistocene sand and gravel. 


steeper soils, most of the soils in Seward County are 
medium acid to neutral in the surface layer and in the 
upper part of the subsoil. Although somewhat leached, 
these soils still retain a high percentage of basic elements. 

The climate of Seward County is characterized by mod- 
erately long and cold winters, cool springs with consider- 
able precipitation, warm summers with many thunder- 
storms, and mild ‘autumns with occasional rainy periods. 
The climate is fairly uniform throughout the county; 
therefore, differences in soils cannot be attributed to dif- 
ferences in climate. There are wide seasonal differences in 
temperature as well as wide variations in the amount of 
rainfall. The temperature often falls below 0° F. in win- 
ter and soars to almost 100° in summer. The annual aver- 
age precipitation is 27.5 inches. 


Plants and animals 


The soils of Seward. County formed under mid and tall 
grasses. This kind of vegetation provides an abundant 
supply of organic matter that affects the physical and 
chemical properties of soils and the dark color of the 
surface layers. The fibrous roots of these grasses pene- 
trate the soil, make it porous, and encourage development 
of granular structure. The plant roots take up minerals 
in solution from the lower parts of the soil and eventually 
return them to the surface soil in the form of organic 
matter and minerals. 

The soils on sites that absorb most of the precipitation 
have a thicker, darker surface layer because they support 
a better growth of grass. Soils in depressions have much 
of the organic matter leached from the surface layer into 
the subsoil. Some soils on bottom lands have a thick, 
dark surface layer because they have received dark sedi- 
ment that-eroded from soils on the uplands. 

Microorganisms are an important link in the transfor- 
mation of undecomposed organic matter into humus. The 
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action of bacteria and various kinds of fungi causes the 
decay of dead Jeaves and other organic matter. Earth- 
worms and small burrowing animals help to mix humus 
with the soil. The presence of decayed organic matter 
gradually changes the physical and chemical composi- 
tion of the surface sail. 

Man’s activities, particularly in altering drainage con- 
ditions, maintaining fertility, and changing the kinds of 
vegetation, have an immediate effect upon both the rate 
and the direction of soil-formation processes. 


Relief 


Many soil differences can be attributed to local varia- 
tions in relief, Soil formation is affected by the influence 
relief has on drainage, runoff, erosion, and deposition. 
The rapid runoff on steep soils results in little water 
penetrating the soil, slight leaching and profile develop- 
ment, and thin, dark-colored surface layers. Soils in de- 
pressions, lacking drainage, receive additional water 
from higher adjcining soils and have a strongly leached 
subsurface layer and an accumulation of clay in the sub- 
soil. 

On bottom lands the lack of relief and slow surface 
drainage causes differences in soi] reaction and in the kind 
and amount of vegetation growing on the soils. 

In Seward County, Steinauer soils are steeply sloping, 
Hastings soils are gently sloping to moderately sloping, 
and Butler and Crete soils are nearly level. 

Time 

Differences in the amount of time that soil materials 
have been exposed to soil-forming processes is reflected 
in the characteristics and properties of the soil. A con- 
siderable length of time is required for the development 
of a mature soil that has genetic horizons, The longer 
parent material is exposed to weathering and soil devel- 
opment, the more nearly it will have a profile in equilib- 
rium with its environment. The length of time required 
depends on the interaction and intensity of other soil- 
forming processes. Soils develop slowly in dry climates 
under sparse vegetation. They develop more rapidly in 
moist climates under dense vegetation. 

Some soils in Seward County have not had time to de- 
velop definite soil horizons. Soils that are steep con- 
stantly lose soil material, and new material is exposed 
to weathering. Therefore, the steeply sloping Steinauer 
soils have minimal soil development. The Hobbs soils 
have weakly developed horizons because they formed in 
recently deposited alluvial sediment. The Butler, Hast- 
ings, Sharpsburg, and Wymore soils formed in Peoria 
loess; the Burchard and Pawnee soils formed in till; and 
the Geary and Longford soils formed in reddish-brown 
loess. These soils have been in place long enough for well- 
defined, genetically related horizons to form, 

Many centuries are required for soils to become mature 
with genetically related horizons, but a dark-colored sur- 
face layer forms under grassland vegetation in 100 to 200 
years. The till in the eastern part of the county has been 
weathered and leached and has had chemical and physical 
changes for as long as any of the parent materials. Soil 
development in the mature soils of Seward County has 
primarily occurred during the last 10,000 to 15,000 years. 


The more recent mantle of loess deposits has been ex- 
posed. to similar soil-forming factors in developing the 
soil profiles as we see them today. 


Classification of Soils 


Soils are classified so that we can more easily remem- 
ber their significant characteristics. Classification enables 
us to assemble knowledge about the soils, to see their re- 
lationship to one another and to the whole environment, 
and to develop principles that help us understand their 
behavior and their response to manipulation. First 
through classification, and then through use of soil maps, 
we can apply our knowledge of soils to specific fields and 
other tracts of land. 

Thus in classification, soils are placed in narrow cate- 
gories that are used in detailed soil surveys so that know]- 
edge about the soils can be organized and used in manag- 
ing farms, fields, and woodland; in developing rural 
areas; in engineering work; and in many other ways. 
Soils are placed in broad classes to facilitate study and 
comparison in large areas, such as countries and conti- 
nents. 

The system of classification currently used was adopted 
for general use by the National Cooperative Soil Survey 
in 1965. The current system is under continual study. 
Therefore, readers interested in developments of the cur- 
rent system should search the iatest literature available 
(5, 8). The soil series of Seward County are placed in 
some categories of the current system in table 8. ; 

The current system of classification has six categories. 
Beginning with the broadest, these categories are order, 
suborder, great group, subgroup, family, and series. In 
this system the criteria used as a basis for classification 
are soil properties that are observable and measureable. 
The properties are chosen, however, so that the soils of 
similar genesis, or mode of origin, are grouped together. 
Most of the classes of the current system are briefly de- 
fined in the following paragraphs. 

Orvers.—Ten soil orders are recognized. They are 
Entisols, Vertisols, Inceptisols, Aridisols, Mollisols, Spo- 
dosols, Alfisols, Ultisols, Oxisols, and Histosols, The 
properties used to differentiate these soil orders are those 
that tend to give broad climatic groupings of soils. Two 
exceptions, the Entisols and Histosols, occur in many dif- 
ferent kinds of climate. Table 8 shows that the two soil 
orders in Seward County are Entisols and Mollisols. 

Entisols are light colored and do not have natural ge- 
netic horizons or have only very weakly expressed begin- 
nings of such horizons. These soils do not have traits that 
reflect soil mixing caused by shrinking and swelling. 

Mollisols formed under grass and have a thick, dark- 
colored surface horizon containing colloids dominated by 
bivalent cations. The material in these soils has not been 
mixed by shrinking and. swelling. 

Sunorners.—Each order has been subdivided into sub- 
orders, primarily on the basis of the characteristics that 
seemed to produce classes that have the greatest genetic 
similarity. The suborders narrow the broad climatic range 
permitted in the orders. The soil properties used to 
separate suborders are mainly those that reflect either the 
presence or absence of waterlogging or soil differences re- 
sulting from the climate or vegetation. 
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TABLE 8.—Soil series classified according to the current system of classification ' 


Series Family Subgroup Order 
Burchard_..-_------- Fine-loamy, mixed, mesic___-_...-_----------------- Udic Argiustolls___--..-...-.-------- Mollisols. 
Butler..._....-_-__- Fine, montmorillonitic, mesic__..-.----------------- Abruptic Argiaquolls_..____..__----_- Mollisols. 
Cretescccceaccuccesd Fine, montmorillonitic, mesic--...--.--------------_- Pachic Argiustolls........-------..-- Mollisols. 
Fillmore_.....2.---- Fine, montmorillonitic, mesic__.--...--------------- Typiec Argialbolls-._....---...---.--- Mollisols. 
Geary__---.-------- Fine-silty, mixed, mesic.____-_--_------------------- Udic Argiustolls....--.......----.---- Mollisols. 
Hall. a occceeeedees Fine-silty, mixed, mesic._-.-.----.----------------- Pachic Argiustolls....---.12.-------- Mollisols. 
Hastings---.-..----. Fine, montmorillonitic, mesic. __._------------------ Udic Argiustolls...-.......---------- Mollisols. 
Hobbs__-__.-------- Fine-silty, mixed, mesic..........-----------------_- Cumulic Haplustolls___.____..-_.-_2- Mollisols. 

Fine-silty, mixed, mesic.-.....-----.------.--------- Pachic Haplustolls_--..........------ Mollisols. 
Fine-silty, mixed (calcareous), mesic.---------.------ Cumulic Haplaquolls...........------ Mollisols. 
Fine, montmorillonitic, mesie______.---------------- Udie Argiustolls______-__-.....------ Mollisols. 
Sandy-skeletal, mixed, mesic.._...-.---------------- Udorthentic Haplustolls Mollisols. 
Fine-loamy, mixed, mesic.......-------------------- Typic Argiudolls.___---- Mollisols. 
Fine, montmorillonitic, mesic_......-__-_----------- Aquie Argiudolls_._.___- _-| Mollisols. 
Fine, montmorillonitic, mesic......_._--..------------ Typic Argialbolls............._----_- Mollisols. 
Sharpsburg.-_-_---- Fine, montmorillonitic, mesic......_----------.----- Typic Argiudolls._...-.---..2------- Mollisols. 
Shelby..----------- Fine-loamy, mixed, mesic._---..--..---------------- Typic Argiudolls__....---..-.------- Mollisols. 
Steinauer__________- Fine-loamy, mixed (calcareous), mesic.-..------------ Typic Udorthents.______._______-.-- Entisols. 
Wymore..--..------ Fine, montmorillonitic, mesic...---------.---------- Aquic Argiudolls._........-----.-..- Mollisols. 


1 Placement of some soil series in the current system, particularly in families, may change as more precise information becomes available. 


Classification as of August 1972. 


Great Grovurs.—Suborders are separated into great 
groups on the basis of uniformity in the kinds and se- 
quence of major soil horizons and features. The horizons 
used to make separations are those in which clay, iron, or 
humus have accumulated or those that contain a pan that 
interferes with growth of roots or movement of water. 
The features used are the self-mulching properties of 
clays, soil temperature, major differences in chemical 
composition (mainly ealcium, magnesium, sodium, and 
potassium), and the like. The great group is not shown 
separately in table 8, because it is the last word in the 
name of the subgroup. 

Suserours.—Great groups are subdivided into sub- 
groups, one representing the central (typic) segment of 
the group, and others, called intergrades, that have prop- 
erties of the group and also one or more properties of 
another great group, suborder, or order. Subgroups may 
also be made in those instances where soil properties in- 
tergrade outside of the range of any other great group, 
suborder, or order. The names of subgroups are derived 
by placing one or more adjectives before the great group. 

Famritrs.—Families are separated within a subgroup 
primarily on the basis of properties important to the 
growth of plants or behavior of soils when used for engi- 
neering. Among the properties considered are texture, 
minerals, reaction, soil temperature, permeability, thick- 
ness of horizons, and consistence. 


General Nature of the County 


This section provides information about the settlement 
and the population of Seward County. In addition, it 
discusses the physiography, relief, drainage, climate, and 
water supply of the county. This section also gives sig- 
nificant facts about the cultural features of the survey 
area, 


Settlement, Organization, and Population 


Seward County was established as Greene County on 
January 26, 1856, and its boundaries were defined on the 
same date. The first settlement was made in 1859 in the 
southeastern part of the county. The inhabitants settled 
near narrow strips of timber, where the supplies of water 
and fuel were abundant. They came from many of the 
northern and eastern states, but large numbers also immi- 
grated from European countries, mainly Germany. The 
Germans settled in and around Seward and in the south- 
eastern part of the county. Swedes and Danes settled 
mostly in the northern and western sections; Amish 
Mennonites, from the western border areas of Russia, set- 
tled in the south-central part of the county, and a large 
colony of Czechoslovaks immigrated to the northeastern 
part following political upheavals in Europe. 

On January 3, 1862, a legislative act changed the name 
of the county from Greene to Seward in honor of Wil- 
liam H. Seward, Secretary of State during the Lincoln ad- 
ministration. The early settlers endured and overcame 
many hardships and hazards of the open prairie and in- 
clement weather. A few early settlers were forced to 
leave because of crop failures caused by damage from in- 
sects and droughts. Nevertheless, by the 1870’s most of 
the county was homesteaded. 

Between 1890 and 1960 the population of Seward 
County declined from 16,140 to 18,581; but in 1968 the 
population was estimated to be 15,586. The population of 
the City of Seward was 3,154 in 1950, was 4,208 in 1960, 
and was estimated to be 5,298 in 1968, 

Two monuments in the southeastern part of Seward 
County mark significant historic points of interest. One 
in Section 82, Township 10 North, Range 4 East reads: 
“This monument in memory of Nebraska pioneers marks 
the site and establishment of the Oregon Trail Cutoff, 
Nebraska City to Fort Kearney, 1861; aspiring the Town 
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of Camden, 1864; first Seward County School District, 
1866.” The monument in Section 19, Township 10 North, 
Range 4 East has the caption: “Council Oak. Tree and 
spring on the old Indian trail used by the Pawnee In- 
dians, between 1870 and 1880 under which they held 
many councils.” 


Physiography, Relief, and Drainage 


Seward County lies within the Great Plains area. Its 
relief slopes gently toward the southeast. Elevation 
ranges from 1,240 feet about 114 miles northeast of 
Pleasant Dale in the southeastern part of the county to 
1,640 feet in the northwestern part of the county. 

The county has two main physiographic areas: the up- 
lands and the bottom lands. The uplands are subdivided 
into the drift hills in the eastern one-fifth of the county 
and the loess plains that extend west of this area. The 
bottom lands are of two levels: the first, or low bottom 
lands, which are seldom to frequently flooded; and the 
stream terrace bottom lands, which are on slightly higher 
areas adjacent to the uplands. 

The eastern part of the county, the drift hills, is 
drained by Oak and Middle Creeks. Relief is moderate. 
The loess plains area is drained by the Big Blue River, 
Lincoln Creek, Plum Creek, and Johnson Creek. Relief 
is slight with moderate slopes bordering the drainage- 
ways. Drainage is well developed, except on the nearly 
level depressional areas. Areas where natural drainage is 
lacking are mostly in the vicinity of Utica and Tamoras. 

Alluvial bottom lands border the major river and 
stream channels. The low bottom lands have old channels 
or oxbows that flood frequently. Slightly higher, nearly 
level areas, which are occasionally or seldom flooded, are 
more extensive on the bottom lands. A few areas are wet 
because of a high water table or because of poor surface 
drainage. The nearly level areas on stream terraces are 
well drained. 


Climate’ 


Seward County, in southeastern Nebraska, is near the 
center of the United States. The climate is typical of that 
at this latitude near the center of a large continent. The 
warm summers are puncuated by thundershowers fol- 
lowed by brief spells of cooler weather. Winters are gen- 
erally cold and dry. There are great variations in tem- 
perature and rainfall from day to day and from season to 
esason. Most of the moisture that falls in the area origi- 
nates in the Gulf of Mexico. As a rule, over three-fourths 
of the annual precipitation occurs from April to Sep- 
tember, when the prevailing winds are from a southerly 
direction. 

Precipitation early in spring is characterized by slow, 
steady snow or rain. Snow is common during the first 
part of March, but by the latter half of the month much 
of the precipitation falls as rain. As spring advances, 
more and more of the rain falls as brief showers, and by 
mid-May most of the precipitation is associated with 
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thundershowers. Thunderstorms in spring and early in 
summer are severe at times and are likely to be accom- 
panied by local downpours, hail, damaging winds, and 
an occasional tornado. The severe storms are generally 
local and of short duration. Damage from hail is ex- 
tremely variable and occurs in a spotted pattern, but in 
the center of the more intense storms there may be a 
total loss of crops. : 

As indicated in table 9, more precipitation generally is 
received in June than in any other month. Actually, the 
peak is reached during the second week in June, after 
which time the showers gradually are lighter and farther 
apart. With the coming of fall, the amount of precipita- 
tion decreases, fewer thunderstorms occur, sunshine is 
abundant, days are mild, and nights are cool. 

An average of one July in 10 has less than 0.8 inch of 
rain, and one July in 10 has more than 7.2 inches. 

Precipitation in winter generally is light, and most of 
it falls as snow, although it is not unusual to have several 
periods of rain or freezing rain. Snow is often accom- 
panied by strong northerly winds and low temperatures. 
The average annual snowfall is about 31 inches, but the 
amount varies greatly from year to year. Frequently, one 
snow melts before the next snow falls. During an average 
winter, snow covers the ground for only 42 days. 

Data concerning the frequency of high and low tem- 
peratures is also indicated in table 9. According to this 
table, in 2 years in 10, the maximum temperature equals 
or exceeds 102° F. on at least four days in July. The aver- 
age annual high temperature is 108°. In 2 years in 10, the 
minimum temperature in January falls to 8° below zero 
or lower on four nights, and the average annual minimum 
is 16° below zero. The extreme maximum of 114° and the 
extreme minimum of 30° below zero were both recorded 
in 1936, : 

The probabilities of selected temperatures occurring 
after specified dates in spring or before certain dates in 
fall are given in table 10. As indicated in this table, in 5 
years in 10 the air temperature falls below 32° after 
April 29 (average date of last freeze), and in 1 year in 
10 the last freeze is after May 14. In fall the first freeze 
oceurs before September 27 in 1 year in 10. 

Annual evaporation of fall water from shallow lakes or 
ponds averages about 45 inches. About 76 percent of the 
total evaporation occurs during the 6-month period be- 
tween May and October. 


Ground Water 


Ground water conditions in Seward County vary great- 
ly because the underlying geologic material in the dif- 
ferent parts of the county determines the water-bearing 
properties. The area west of the Big Blue River has a 
more favorable underground water supply than the area 
east of the river (fig. 81). 

Ground water is available for domestic use throughout 
most of the county. Much of the county west of the Big 
Blue River is underlain by thick deposits of sand and 
gravel that yield sufficient quantities of water from wells 
for irrigating crops. 

The ground water west of the Big Blue River is of 
good quality for domestic use. A few artesian, or flowing, 
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wells are along the bottom lands of the West Fork of the 
Big Blue River in the general vicinity of Beaver Cross- 
ing. 

Most areas east of the Big Blue River have very thin 
layers of underlving sand and gravel or have only loess 
and glacial material over bedrock. Wells generally yield 
enough water for domestic and livestock use, and large- 
volume wells for irrigation usually cannot be developed. 
Some water is obtained from the Dakota Formation in 
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the vicinity of Pleasant Dale, but the large amounts of 
dissolved minerals make it somewhat undesirable for do- 
mestic use. It is, however, suitable for irrigation. A few 
springs are in the northeastern part of the county. 

The ground water is at a shallow depth on bottom lands 
and at a moderately shallow depth on stream terraces of 
the Big Blue River valley. The sand and gravel beneath 
the valley usually do not yield sufficient water for pump 
irrigation. 


Tan.e 9.—Temperature and precipitation, Seward County, Nebraska 
{Data from Seward, Nebraska] 


Temperature Precipitation 
Two years in 10 will have One year in 10 will 
at least 4 days with— have— ays Average 
Month with depth of 
Average | Average Average linch snow on 
daily daily Maximum Minimum monthly Equal Equal or more | days with 
maximum} minimum '| temperature | temperature total ! to to snow snow 
equal to equal to or or cover ! cover ! 
or higher or lower less more 
than 2— than 2— than *— | than *— 
°F, oF. oF. °F, In. In. In. No. In. 
JANUATY 2205 5 seeded 34 13 54 —8 0.7 0. 2 1.6 14 4 
February....----.-.---- 39 18 59 —2 1.0 id 2.0 11 4 
Marchiosssescscsseccce 48 27 72 8 1.6 .2 3.0 7 5 
ADP ee poe tees a Bias 64 40 83 26 2.5 7 4.8 (*) 2 
May: cossecece ascends 74 50 89 36 3.6 1.5 Weal ¢) 1 
VUNG. ease Sonswean 83 61 97 49 5.4 2.0 827 usisucu bs cceseeegas 
JULY co eceueee eee eess 89 65 102 55 3.3 .8 Mild: |p adineeetos (be temeeeies 
Augusts a2 .-425.cbse oe 87 64 100 54 3.3 1.6 6.6. leone eveccs|secee eens 
September..-.--..----- 78 54 96 39 2.8 1.0 Ae cote tie aed eae 
October__-_--..-------- 69 43 85 29 14 .2 Sl) [Kecuteneon esessaceas 
November__________..-- 51 28 70 13 10 (5) 3.0 2 3 
December__..-.-------- 39 19 57 —3 8 .1 1.6 8 4 
Weanscwoss bee sseases 63 40 6103 ™16 27. 5 19.9 37. 3 42 4 
1 Based on the period 1938-67. 5 Trace. 
2 Based on the period 1921-63. 5 Average annual highest maximum. 
3 Based on the period 1891-1967. 7 Average annual lowest minimum. 
4 Less than % day. 
Tair 10.—Probability of selected temperatures in spring and in fall, Seward County, Nebraska ' 
[All data from Seward, Nebraska] 
Dates for given probability and temperature 
Probability —e ree es — eee: er 
16° F. 20° F. 24° F. 28° F. 32° F. 
Spring: 
1 year in 10, later than-___..------------------ April 5 April 12 April 19 May 2 May 14 
2 years in 10, later than_.____-___--------------- March 30 April 7 April 14 April 27 May 9 
5 years in 10, later than_.-__-.----------+----- March 20 March 28 April 3 April 16 April 29 
Fall: ’ 
1 year in 10, earlier than--.-.--.---------------- November 1 October 23 October 16 October 7 September 27 
2 years in 10, earlier than__._.-----------...--- November 6 October 28 October 21 October 12 October 2 
5 years in 10, earlier than_______---.----------- November 17 | November 7 October 31 October 22 October 11 


1 All freeze data are based on temperatures in a standard U.S. Weather Bureau thermometer shelter at a height of approximately 5 feet 
above the ground and in a representative exposure. Lower temperatures will exist at times nearer the ground and in local areas subject to 


extreme air drainage. 
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Figure 31.—General ground water map of Seward County. Numbers in the heavy lines designate, in feet, the thickness of water- 
saturated formations of sand and gravel. (Data from Conservation and Survey Division, University of Nebraska.) 
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Farming 


Farming has been the main source of income in Seward 
County since the county was settled. Flax and barley 
were the first field crops grown by the settlers, but these 
crops were gradually replaced by wheat as a cash crop 
and by corn and oats as feed grains. 

Completion of the first railroad in Seward County 
greatly stimulated farming. The newly plowed prairie 
soils were high in content of organic matter and in fer- 
tility, and when rainfall was adequate the response of 
crops was good. According to the 1910 Census, the aver- 
age yield per acre of corn for the county was about 30 
bushels. Other crops, such as rye, beans, sorghum, alfal- 
fa, and clovers, subsequently became important, and most 
of the spring wheat was replaced by winter wheat. As 
means of transporting livestock to market improved, the 
number of livestock raised by farmers increased. 

Growing crops under high levels of management and 
following soil and water conservation. practices have 
helped to advance farming in Seward County. Among the 
recent trends are: use of new improved crop hybrids, 
fertilization, and irrigation; use of chemicals to control 
weeds and insects; use of larger, more efficient machinery; 
and use of improved methods of tillage. 

The 1964 Census of Agriculture listed 1,399 farms in 
Seward County, averaging 255.8 acres per farm. There 
were 562 cash grain farms, 11 poultry farms, 79 dairy 
farms, 447 livestock farms other than poultry and dairy, 
one livestock ranch, 105 general farms, and 194 miscel- 
laneous and unclassified farms, Of 357,805 total acres in 
farm land, only 30,970 acres of cropland, on 336 farms, 
was irrigated. The average size of irrigated farms in the 
county was 342,1 acres. 

According to the 1968 Conservation Needs Inventory, 
278,632 acres was in cropland, 22,141 was in pasture, 
36,689 was in rangeland, and 6,014 was in woodland. 
Homes, lots, roads, and wasteland occupied 7,519 acres. 

Corn, grain sorghum, and wheat are the principal 
crops. Soybeans and alfalfa are somewhat less extensively 
grown, The Nebraska Agriculture Statistics Annual Re- 
port listed the irrigated acreage of harvested crops in 
1969 as 46,710 acres of corn, 7,490 acres of grain sorghum, 
1,660 acres of soybeans, and 920 acres of alfalfa. The non- 
irrigated acreage of harvested crops was 25,140 acres of 
corn, 50,140 acres of grain sorghum, 44,280 acres of 
ae 15,860 acres of soybeans, and 14,280 acres of al- 

alfa. 

Cattle are the principal livestock in Seward County, 
but hogs, sheep, and chickens are also important. The 
Nebraska Agricultural Statistics Annual Report listed 
the following numbers of livestock on farms as of Janu- 
ary 1, 1969: 3,600 milk cows and 58,400 other cattle, 
5,700 sheep, and 134,000 chickens. This report also indi- 
cated that 36,460 hogs were on farms as of December 1, 
1968. 


Irrigation 


Irrigation has had a significant effect. on farming in 
Seward County. Production of cash crops and feed grains 
has increased to such an extent that yields for irrigated 


crops are 50 to 150 percent above the yields for similar 
crops under dryland management. Changing a farm from 
dryland to irrigated management, however, requires a 
large capital investment. The incentive is a greater and 
more stabilized production because of less dependence on 
annual precipitation and a more intensive use of the 
present cropland. 

The number of wells in the: county has steadily in- 
creased since 1954. The most intensive development of 
wells and acreage for irrigation occurred in 1956, when 
135 wells were drilled and 9,901 acres developed for irri- 
gation. According to the 1969 Census of Agriculture, 30,- 
970 acres was irrigated in Seward County in 1964, and 
47443 acres was irrigated in 1969. As of July 1, 1967, 
458 registered irrigation wells had been reported. In ad- 
dition to these wells, there were 150 permits to pump 
water from the major streams in the county. 

Land leveling is a common practice on irrigated land 
throughout the county. Many areas once considered to be 
impractical for irrigation because of steepness of slope 
have been leveled and now produce excellent yields. 


Transportation and Markets 


The Chicago, Burlington, and Quincy Railroad and 
the Chicago and Northwestern Railroad cross the county 
and furnish rail transportation for the towns of Seward, 
Milford, Utica, Beaver Crossing, Gochner, Tamora, 
Staplehurst, Garland, and Pleasant Dale. The east-west 4- 
lane Interstate Highway No. 80 crosses the county 514 
miles south of Seward. State Routes No. 2 and No. 15 and 
Tederal Highways No. 6 and No. 34 provide good, hard- 
surfaced roads to most towns in the county. Gravel roads 
are on most section lines, except along the bottom lands 
and on areas of rough relief. Seward and Milford have 
regular bus service. 

Most of the corn, grain sorghum. wheat and soybeans 
grown in the county are taken to local grain elevators, 
from which the grain is transported by rail and truck to 
larger markets. Some of the grain is fed to livestock, 
which are shipped mainly to processors in Omaha and 
Lincoln. Much of the poultry and dairy products are 
marketed in the local communities, although some are 
shipped directly to larger markets. 


Industry 


The economy of Seward County depends mainly on 
farming and related marketing products. The operation 
of grain elevators is the principal small industry in the 
county; every town has at least one. These elevators fur- 
nish facilities for storage of grain, grinding or rolling of 
feed, cleaning or treating of seeds, and distribution of 
commercial fertilizers. 

A limestone quarry is 4 miles northeast of Garland 
along Oak Creek. The limestone is about 80 percent cal- 
cium carbonates and is crushed lime that is used in farm- 
ing and in road surfacing. 

Several small industries manufacture equipment for ir- 
rigation systems, transmission lines. and machine equip- 
ment used in farming operations. 
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Community, Cultural, and Recreational 
Facilities 


Seward, the largest town and county seat, is centrally 
located. The community supports many churches, and 
it has a modern hospital and medical center, a home for 
senior citizens, a public library, a swimming pool, parks, 
a golf course, and numerous service and social clubs. 

Elementary schools are in all towns in Seward county. 
Seward, Milford, and Utica have accredited high schools. 
Most of the school districts operate school buses to trans- 
port elementary and high school students. 

Concordia Teachers College in Seward is a 5-year 
teacher-preparation college and has an enrollment of 
1,400. The Nebraska Vocational Technical School is in 
Milford. 

The Big Blue River and its tributaries provide fishing, 
hunting, boating, and camping and picnicking sites. A 
few of the large depressional areas near Utica are de- 
veloped for hunting migratory water fowl. Twin Lakes, 
which have 255 surface acres of water and several of the 
larger structures of the Oak-Middle Watershed, are being 
developed to provide facilities for swimming, water ski- 
ing, boating, fishing, camping, and picnicking. 
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Glossary 


Alkali soil. Generally, a highly alkaline soil. Specifically, an alkali 
soil has so high a degree of alkalinity (pH 8.5 or higher) or so 
high a percentage of exchangeable sodium (15 percent or more 
of the total exchangeable bases), or both, that the growth of 
most crop plants is low from this cause. 

Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 


Available water capacity (also termed available moisture capacity). 
The capacity of soils to hold water available for use by most 
plants, It is commonly defined as the difference between the 
amount of soil water at field capacity and the amount at wilt- 
ing point. It is commonly expressed as inches of water per inch 
of soil, In this survey the classes of available water capacity 
for a 60-inch profile or to a limiting layer are: 


Inches per Inches per 


inch of soil Class inch of soil Clase 
Or Boece sceuteusics Very low 6-9_--------------- Moderate 
oe ee ee Low More than 9_____-_- High 


Bottom land. The normal flood plain of a stream, part of which may 
be flooded frequently. 

Caleareous soil. A soil containing enough caleium carbonate (often 
with magnesium carbonate) to effervesce (fizz) visibly when 
treated with cold, dilute hydrochloric acid. 

Capillary water. Water held as a film around soil particles and in 
tiny spaces between particles. Surface tension is the adhesive 
foree that holds capillary water in the soil. 

Catsteps. Very small, irregular terraces on steep hillsides, especially 
in pastures, formed by cattle tracks or slippage of saturated 
soil, : 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Claypan. A compact, slowly permeable soil horizon that contains 
more clay than the horizon above and below it. A claypan is 
commonly hard when dry and plastie or stiff when wet. 

Colluvium. Soil material, rock fragments, or both, moved by creep, 
slide, or local wash and deposited at the base of steep slopes. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrations of compounds, or of 
soil grains cemented together. The composition of some con- 
eretions is unlike that of the surrounding soil. Calcium car- 
bonate and iron oxide are examples of material commonly 
found in concretions. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold together 
in a mass. 

Friable.—When moist, crushes easily under gentle pressure be- 
tween thumb and forefinger and can be pressed together into 
a lump. 

Firm—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled 
between thumb and forefinger. 

Sticky.—When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material. 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.—Hard and brittle ; little affected by moistening. 

Drainage class (natural). Refers to the conditions of frequency 
and duration of periods of saturation or partial saturation that 
existed during the development of the soil, as opposed to al- 
tered drainage, which is commonly the result of artificial drain- 
age or irrigation but may be caused by the sudden deepening 
of channels or the blocking of drainage outlets. Seven differ- 
ent classes of natural soil drainage are recognized. 

Excessively drained soils are commonly very porous and rapidly 
permeable and have a low water-holding capacity. 

Somewhat excessively drained soils are also very permeable and 
are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are com- 
monly of intermediate texture. 

Moderately well drained soils commonly have a slowly permeable 
layer in or immediately beneath the solum. They have uni- 
form color in the A and upper B horizons and have mottling 
in the lower B and the C horizons, 

Somewhat poorly drained soils are wet for significant periods but 
not all the time, and some soils commonly have mottling at a 
depth below 6 to 16 inches. 
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Poorly drained soils are wet for long periods and are light gray 
and generally mottled from the surface downward, although 
mottling may be absent or nearly so in some soils. 

Very poorly drained soils are wet nearly all the time. They have a 
dark-gray or black surface layer and are gray or light gray, 
with or without mottling, in the deeper parts of the profile. 

Eolian soil material. Earthy parent material accumulated through 
wind action; commonly refers to sandy material in dunes or to 
loess in blankets on the surface. 

Fertility, soil. The quality of a soil that enables it to provide com- 
pounds, in adequate amounts and in proper balance, for the 
growth of specified plants, when other growth factors such as 
light, moisture, temperature, and the physical condition of the 
soil are favorable. 

Flood plain. Nearly level land, consisting of stream sediments, that 
borders a stream and is subject to flooding unless protected 
artificially. 

Genesis, soi]. The manner in which a soil originates. Refers espe- 
cially to the processes initiated by climate and organisms that 
are responsible for the development of the solum, or true soil, 
from the unconsolidated parent material, as conditioned by 
relief and age of landform, 

Gleyed soil. A soil in which waterlogging and lack of oxygen have 
caused the material in one or more horizons to be neutral gray 
in color. The term “gleyed” is applied to soil horizons with yel- 
low and gray mottling caused by intermittent waterlogging. 

Horizon, soil. A layer of soil, approximately parallel to the surface, 
that has distinet characteristies produced by soil-forming proc- 
esses. These are the major horizons: 

O horizon.—The layer of organic matter on the surface of a 
mineral soil. This layer consists of decaying plant residues. 

A horizon.—The mineral horizon is the one in which living or- 
ganisms are most active and therefore is marked by the ac- 
cumulation of humus. The horizon may have lost one or more 
of soluble salts, clay, and sesquioxides (iron and aluminum 
oxides). 

B horizon.—The mineral horizon below an A horizon. The B ho- 
rizon is in part a layer of change from the overlying A to 
the underlying C horizon. The B horizon also has distinetive 
characteristics caused (1) by accumulation of clay, sesqui- 
oxides, humus, or some combination of these; (2) by pris- 
matic or blocky structure; (3) by redder or stronger colors 
than the A horizons; or (4) by some combination of these. 
Combined A and B horizons are usnally called the solum, or 
true soil. If a soil lacks a B horizon, the A horizon alone is 
the solum, 

C horizon.—The weathered rock material immediately beneath’ 
the solum, In most soils this material is presumed to be like 
that from which the overlying horizons were formed. If the 
material is known to be different from that in the solum, a 
Roman numeral precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath an A 
or B horizon, 

Hummocky. Pertains to a landscape in which there are hillocks 
having little or no top, steep side slopes, and low sags between 
the hillocks. Rolling or undulating relief resembles hummocky 
relief but has broader ridgetops and longer, more even side 
slopes, 

Internal soil drainage. The downward movement of water through 
the soil profile. The rate of movement is determined by the tex- 
ture, structure, and other characteristics of the soil profile and 
underlying layers, and by height of the water table, either 
permanent or perched. Relative terms for expressing internal 
drainage are none, very slow, slow, medium, rapid, and very 
rapid. 

Leaching. The removal of soluble materials from soils or other ma- 
terial by percolating water. 

Loess. Fine-grained material, dominantly of silt-sized particles, 
that has been deposited by wind. 

Morphology, soil. The physical makeup of the soil, including the 
texture, structure. porosity, consistence, color, and other phys- 
ical, mineralogieal, and biological properties of the various ho- 
rizons, and their thickness and arrangement in the soil profile. 

Mottling, soil. Irregularly marked with spots of different colors 
that vary in number and size. Mottling in soils usually indicates 
poor aeration and lack of drainage. Descriptive terms are as 
follows: abundance—few, common, and many, size—jine, 
medium, and coarse; and contrast—faint, distinct, and prom- 


inent, The size measurements are these: jinc, less than 5 mil- 
limeters (about 0.2 inch) in diameter along the greatest di- 
mension; medium, ranging from 5 millimeters to 15 millimeters 
(about 0.2 to 0.6 inch) in diameter along the greatest dimen- 
sion; and coarse, more than 15 millimeters (about 0.6 inch) in 
diameter along the greatest dimension. 

Parent material. Disintegrated and partly weathered rock from 
which soil has formed. 

Permeability. The quality that enables the soil to transmit water or 
air, In this survey permeability applies to that part of the soil 
below the Ap or equivalent layer and above a depth of 60 inches, 
or to a lithie or paralithic contact at a shallower depth. The 
classes of permeability used in this survey are: 


Inches per Inches per 


hour Class hour . Clase 
Less than 0,068._._. Very slow 2.00-6.30 ----.--__- Moderately 
0,063-0.20 ________ Slow rapid 
0.20-0.63 ~~. -____ Moderately 6.30-20.00_________. Rapid 
slow More than 20.00... Very rapid 
6.30-2.00 __---__. Moderate 


Phase, soil. A subdivision of a soil, series, or other unit in the soil 
classification system made because of differences in the soil 
that affect its management but do not affect its classification 
in the natural landscape. A soil series, for example, may be 
divided into phases because of differences in slope, stoniness, 
thickness, or some other characteristic that affects its man- 
agement but not its behavior in the natural landscape. 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. 

Range (or rangeland). Land that, for the most part, produces 
native plants suitable for grazing by livestock; includes land 
on which there are some forest trees. 

Reaction, soil. "he degree of acidity or alkalinity of a soil, ex- 
pressed in pH values, A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline, An 
acid, or “sour,” soil is one that gives an acid reaction; an al- 
kaline soil is one that is alkaline in reaction. In words, the de- 
grees of acidity or alkalinity are expressed thus: 


pH pi 


Extremely acid_-_ Below 4.5 Mildly alkaline.__.__ 7.4 to 7.8 
Very strongly acid, 4.5t05.0 Moderately alkaline. 7.9 to8&4 
Strongly acid_-__ 5.1 to 5.5 Strongly alkaline____ 8.5 to 9.0 
Medium acid ___ 5.6 to 6.0 Very strongly alka- 

Slightly acid_____ 6.1 to 6.5 LING secsnccussecce 9.1 and 
Neutral ~.-------- 6.6 to 7.3 higher 


Saline-alkali soil. A soil that contains a harmful concentration of 
salts and exchangeable sodium; or contains harmful salts and 
has a highly alkaline reaction; or contains harmful salts and 
exchangeable sodium and is strongly alkaline in reaction. The 
salts, exchangeable sodium, and alkaline reaction occur in the 
soil in such location that growth of most crop plants is less 
than normal, 

Saline soil. A soil that contains soluble salts in amounts that im- 
pair growth of plants but that does not contain excess ex- 
changeable sodium, 

Sand. Individual rock or mineral fragments in a soil that range in 
diameter from 0.05 to 2.0 millimeters. Most sand grains consist 
of quartz, but they may be of any mineral composition. The 
textural class name of any soil that contains 85 percent or 
more sand and not more than 10 percent clay. 

Series, soil. A group of soils developed from a particular type of 
parent material and having genetie horizons that, except for 
texture of the surface layer, are similar in differentiating 
characteristics and in arrangement in the profile. 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt tex- 
tural class is 80 percent or more silt and less than 12 percent 
clay. 

Slick spots. Small areas in a field that are slick when wet because 
they contain excess exchangeable sodium, or alkali. 

Slope. The inclination of the land surface from the horizontal; per- 
centage of slope is the vertical distance, divided by horizontal 
distance, times 100, Thus, a slope of 20 percent is a drop of 20 
feet in 100 feet of horizontal distance. In this survey the fol- 
lowing slope classes are recognized: 


SEWARD COUNTY, NEBRASKA 85 


Percent Claga 
(0 (eee eee eee Nearly level 
1-3_.- _.Very gently sloping or very gently undulating 
3-7_-. _-Gently sloping or gently roiling 
7-12__ --Moderately sloping or moderately rolling 
12-17__ --Strongly sloping or rolling 
uly foas  Eeerperere Moderately steep or hilly to steep 


More than 31---__ Very steep 


Soil. A natural, three-dimensional body on the earth’s surface that 
supports plants and that has properties resulting from the inte- 
grated effect of climate and living matter acting on earthy 
parent material, as conditioned by relief over periods of time. 

Solum. The upper part of a soil profile, above the parent material, 
in which the processes of soil formation are active. The solum 
in mature soil includes the A and B horizons. Generally, the 
characteristics of the material in these horizons are unlike 
those of the underlying material, The living roots and other 
plant and animal life characteristic of the soil are largely con- 
fined to the solum, 

Stratified, Composed of, or arranged in, strata, or layers, such ag 
stratified alluvium, The term is confined to geological material. 
Layers in soils that result from the processes of soil formation 
are called horizons; those inherited from the parent material 
are called strata, 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from ad- 
joining aggregates and have properties unlike those of an equal 
mass of unaggregated primary soil particles. The principal 
forms of soil structure are—platy (laminated), prismatic (ver- 
tical axis of aggregates longer than horizontal), columnar 
(prisms with rounded tops), blocky (angular or subangular), 
and granular. Structureless soils are either single grain (each 
grain by itself, as in dune sand) or massive (the particles ad- 
hering together without any regular cleavage, a8 in many clay- 
pans and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the solum 
below plow depth. 


Substratum. Technieally, the part of the soil below the solum. 

Subsurface layer. The layer next to the surface layer; normally a 
part of the A horizon. 

Surface layer. A term used in nontechnical soil deseriptions for one 
or more layers above the subsoil. Includes A horizon and part of 
B horizon ; has no depth limit. 

Terrace. An embankment, or ridge, constructed across sloping soils 
on the contour or at @ slight angle to the contour. The terrace 
intercepts surface runoff so that it may soak into the soil or 
flow slowly to a prepared outlet without harm. Terraces in 
fields are generally built so they can be farmed. Terraces in- 
tended mainly for drainage have a deep channel that is main- 
tained in permanent sod. 

Terrace (geological). An old alluvial plain, ordinarily flat or un- 
dulating, bordering a river, lake, or the sea, Stream terraces 
are frequently called second bottoms, as contrasted to flood 
plains, and are seldom subject to overflow. Marine terraces 
were deposited by the sea and are generally wide. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in order 
of increasing proportion of fine particles, are sand, loamy sand, 
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam, 
silty clay loam, sandy clay, silty clay, and clay. The sand, loamy 
sand, and sandy loam classes may be further divided by specify- 
ing “coarse,” “fine,” or “very fine.” 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil structure. Good tilth refers to the friable 
state and is associated with high noneapillary porosity and 
stable, granular structure. A soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 

Water table. The highest part of the soil or underlying rock ma- 
terial that is wholly saturated with water. In some places an 
upper, or perched, water table may be separated from a lower 
one by a dry zone. 

Weathering. All physical and chemical changes produced in rock 
at or near the earth’s surface by atmospheric agents. These 
changes result in more or less complete disintegration and de- 
composition of the rock. 


For a full description of a mapping unit, read both the description of the mapping unit and that of the soil series to which the mapping unit belongs. 
group, read the introduction to the section it is in for general information about its management. 


Map 
symbol 


Bdc 
BdCce 


BRD 


BRD2 


Br 


Acreage and extent, table 1, page 9. 
Predicted yields, table 2, page 6. 


Capability unit Range site 


Dryland Irrigated 
Mapping unit Page Symbol Page Symbol Page Name 
Burchard clay loam, 7 to 12 
percent slopes--~------------- 10 TITe-1 ho IVe-1 ho Silty 
Burchard clay loam, 7 to le 
percent slopes, eroded--~------ 11 TITe-1 4o IVe-1 ho Silty 
Burchard-Steinauer clay loams, 

12 to 17 percent slopes------- 11 IVe-L1 a rr ee 
Burchard soil--------------- we | ween -- | coer -- Silty 
Steinauer soil-------------- -- | | ----- -- | ----- -- Limy 

Upland 
Burchard-Steinauer clay loams, 

12 to 17 percent slopes, : 

eroded-~---------------------- 11 TVe-11 a 2S | l\) soos 
Burchard soil-------~--~----- -- 0 J weeee ee -- Silty 
Steinauer soil-------------- se f ween -- | eee -- Limy 

Upland 
Butler-Slickspots complex------- 12 ITIs-1 43 ITIs-l eo 
Butler soils---------------- -- | eeene -- | cere -- Clayey 
Slickspots soil------------- -- 0 | -n--- -- | ----- -- Saline 
Lowland 
Butler silt loam---~--~----------- le TIw-2 39 IIw-2 39 Clayey 
Butler silt loam, terrace------- 12 TIw-2 39 TIw-2 39 Clayey 
Breaks-Alluvial land complex---- 9 VIe-9 h6 | ----- -- | wneee 
Breaks--++----- nnn cen enna ac | ween -- 0 | were -- Silty 
Alluvial land---~----+-------- -- | eee -- | coke -- Silty 
Overflow 
Crete silt loam, O to 1 percent 
slopes----~--------------------- 13 TIis-2 39 Tis-2 39 Clayey 
Crete silt loam, 1 to 3 percent 
slopes----~--------~-~~-------- 13 IIe-2 38 IIe-2 38 Clayey 
Crete silt loam, terrace, 1 to 
3 percent slopes-------------- 13 TIe-2 38 IIe-2 38 Clayey 
Fillmore silt loam-------------- Wy IIIw-2 43 TIs-21 43 Clayey 
Overflow 
Geary silty clay loam, 3 to 7 
percent slopes, eroded-------- is Tite-il he IIte-1 hoe Silty 
Geary silty clay loam, 7 to 12 
percent slopes, eroded-------- 16 IVe-1 43 IVe-12 43 silty 
Geary silty clay loam, 7 to 12 
percent slopes, severely 
eroded------~-~---------------- 16 IVe-8 yy | ----- -- Silty 


GUIDE TO MAPPING UNITS 


Windbreak 
suitability 
group 


Name 


Silty to Clayey 


Silty to Clayey 


Silty to Clayey 


Silty to Clayey 
Moderately 
Saline-alkali 
Silty to Clayey 
Silty to Clayey 
Silty to Clayey 


Silty to Clayey 
Silty to Clayey 
Silty to Clayey 
Moderately Wet 

Silty to Clayey 


Silty to Clayey 


Silty to Clayey 


Engineering uses of the soils, tables 5, 6, and 7, pages 60 through 73. 


Map 
symbol Mapping unit 
GeE3 Geary silty clay loam, 12 to 
31 percent slopes, severely 
eroded-~-------------+--------- 
Ha Hall silt loam, O to 1 percent 
SLlopes---- wes --- neon nnn enn 
HaA Hall silt loam, 1 to 3 percent 
slopes-------~-------------+-- 
2Hb Hobbs silt loam, occasionally 
flooded------------~-+--------- 
Hb Hobbs silt loam, O to 1 percent 
slopes------~---------~------- 
HbA Hobbs silt loam, 1 to 3 percent 
slopes------~~-----------+-+---- 
HbB Hobbs silt loam, 3 to 7 percent 
slopes------------------------ 
He Hobbs silty clay loam, O to 1 
percent slopes---------------- 
Hd Hord silt loam, 0 to 1 percent 
slopes--------~---------------- 
HnA3 Hastings soils, 1 to 3 percent 
slopes, severely eroded--~---- 
HSz Hall-Slickspots complex, 1 to 3 
percent slopes---------------- 
Hall soil--------~--+--+------- 
Slickspots . + ~..+------------ 
Hs Hastings silt loam, 0 tol 
percent slopes---------------- 
HsA Hastings silt loam, 1 to 3 per- 
cent slopes------------------- 
HtA2 Hastings silty clay loam, 1 to 3 


percent slopes, eroded-------- 


Page 


In referring to a capability unit, a range site, or a windbreak suitability 
Other information is given in tables as follows: 


Capability unit Range site Windbreak 
Dryland Irrigated suitability 
group 

Symbol Page Symbol Page Name Name 

VIe-8 46 | ----- -- Silty Silty to Clayey 

T-1 38 T-1 38 Silty Silty to Clayey 
Lowland 

IIe-1 38 TIe~-1 38 Silty Silty to Clayey 
Lowland 

IIw-3 39 TIw-3 39 Silty Moderately Wet 
Overflow 

I-1 38 T-1 38 Silty Silty to Clayey 
Lowland 

ITe-1 38 TIe-1 38 Silty Silty to Clayey 
Lowland 

IIte-11 he IITe-1 he Silty Silty to Clayey 
Lowland 

T-1 38 T-1 38 Silty Silty to Clayey 
Lowland 

I-1 38 T-1 38 Silty Silty to Clayey 
Lowland 

IIIe-8 M1 Iie-11 4 Silty Silty to Clayey 

IlIs-l 8 TIis-1 ee roe 

sinew ate aowee Sm Silty Silty to Clayey 
Lowland 

aero a Soeee oS Saline Moderately 
Lowland Saline-alkali 

I-1 38 I-1 38 Silty Silty to Clayey 

IIe-1 38 TIe-1 38 Silty Silty to Clayey 

Ile-1 38 IIe-1 38 Silty Silty to Clayey 


Map 
symbol 


HtBe2 


eHtBe Hastings silty clay loam, terrace, 


HtB3 


Htce 


HtC3 


HtD3 


Pwb2 


Mapping unit 


Hastings silty clay loam, 3 to 7 
percent slopes, eroded--------- 


3 to 7 percent slopes, eroded~- 
Hastings silty clay loam, 3 to 7 
percent slopes, severely 


Hastings silty clay loam, 7 to 
12 percent slopes, eroded---~-- 
Hastings silty clay loam, 7 to 
12 percent slopes, severely 
eroded -~-~--~----------------5--- 
Hastings silty clay loam, 12 to 
17 percent slopes, severely 


Longford silty clay loam, 5 to 
12 percent slopes, eroded------ 


Meadin soils, 7 to 31 percent 
slopes, eroded----------------- 


Morrill clay loam, 7 to 12 per- 
cent slopes, eroded------------ 
Pawnee soils, 3 to 7 percent 
slopes, severely eroded-------- 
Pawnee soils, 7 to 12 percent 
slopes, severely eroded-------- 
Pawnee clay loam, 3 to 7 percent 


Pawnee clay loam, 3 to 7 percent 
slopes, eroded---+-------------- 
Pawnee clay loam, 7 to 12 per-~ 
cent slopes------~-~+~------------ 
Pawnee clay loam, 7 to 12 per- 
cent slopes, eroded~----------- 
Rough broken land, Loess--------- 


Page 


20 


Capability unit 


Dryland Irrigated 
Symbol Page Symbol Page 
TIIe-11 he TITe-1 ho 
TITe-i1l ho IIIe-1 he 
IIIe-81 he TiIe-11 oe 
Ive-1 43 Ive-12 43 
IVe~-81 ks IVe-13 us 
ViIe-8 u6 { ----- = 
TIw-4 ho TIw-4 ho 
IVe-2 ho =e 
VITIw-l 47 | ----- 2s 
VIs-) W6 | ----- are 
TiTe-1 Lo TVe-1 Fe) 
TVve-4 a eS 
VIe-4 a -- 
IIIe-2 ho IIIe-2 ho 
IIIe-2 4o TiTe-2 ko 
IVe-2 eT =< 
Ive-2 Wy of ----- =e 
VITe-1 ls cae ee 2s 


Range site 


Name 


silty 


Silty 


Silty 


Silty 


Silty 


Silty 
Subirri- 
gated 


Shallow to 
Gravel 


Silty 
Dense Clay 
Dense Clay 
Clayey 
Clayey 
Clayey 


Clayey 
Thin Loess 


GUIDE TO MAPPING UNITS--Continued 


Windbreak 
suitability 


group 


Name 


Silty to 


Silty to 


Silty to 


Silty to 


Silty to 


Silty to 


Clayey 


Clayey 


Clayey 


Clayey 


Clayey 


Clayey 


Moderately Wet 


Silty to 


Clayey 


Undesirable 


Shallow 


Silty to 
Silty to 
Silty to 
Silty to 
Silty to 
Silty to 


Silty to 


Clayey 
Clayey 
Clayey 
Clayey 
Clayey 
Clayey 


Clayey 


Undesirable 


Map 
symbol Mapping unit Page 
RBg Rough broken land, till---------- 29 
Se Seott silt loam------------------ 30 
ShB2 Sharpsburg silty clay loam, 3 to 

7 percent slopes, eroded------- 31 
ShB3 Sharpsburg silty clay loam, 3 to 

7 percent slopes, severely 

eroded-----~-- 22 -- ee eee 31 
Shbd2 Sharpsburg silty clay loam, 7 to 

12 percent slopes, eroded------ 31 
ShD3 Sharpsburg silty clay loam, 7 to 

12 percent slopes, severely 

eroded-------- 2 - eens ence rene 3h 
ShE3 Sharpsburg silty clay loam, 12 to 

17 percent slopes, severely 

eroded ------------ seen nnn -- 32 
SkC Shelby clay loam, 7 to 12 percent 

slopes ----+4-------- ee enn n enn 32 
SkC2 Shelby clay loam, 5 to 12 per- 

cent slopes, eroded---+--------- 33 
stce Steinauer clay loam, 7 to 12 

percent slopes, eroded--------- 34 
StE Steinauer clay loam, 12 to 31 

percent slopes----------------- 34 
StE2 Steinauer clay loam, 12 to 31 

percent slopes, eroded--------- 3h 
Sy Silty alluvial land-------------- 33 
Wt Wymore silty clay loam, 0 tol 

percent slopes----------------- 36 
WtA Wymore silty clay loam, 1 to 3 

percent slopes----------------- 36 
WtBe Wymore silty clay loam, 3 to 7 

percent slopes, eroded--------- 36 
Wx Wet alluvial land-----~----------- 35 
WyCe Wymore soils, 7 to 9 percent 


slopes, eroded-~------------~--- 36 


Capability unit 


Range site 


Dryland Trrigated 
Symbol Page Symbol Page Name 
VIIe-1 U7 | we--- -- Limy 
Upland 
TVw~2 ks IVw-2 hd oe 
IIIe-1l1 he TITe-1 he Silty 
IITe-81 42 IIIe-11 he Silty 
TITe-1 ho IVe-1 ho Silty 
TITe-82 he IVe-11 ho Silty 
Ive-8 eT -- Silty 
TITe-1 LO IVe-1 ta) Silty 
IIIe-1 ho IVe-1 4O Silty 
TVe-8 yy | ----- -- Limy 
Upland 
ViIe-9 4G | ----- -- Limy 
Upland 
Vie-8 46 | ----- = Limy 
Upland 
Viw-1 7 | ae--- -- Silty 
Overflow 
IIs-2 39 IIs-2 39 Clayey 
ITe-2 38 Tle-2 38 Clayey 
[Ile-2 ho IITe-2 ho Clayey 
Vw-1 hr -- Wet Land 
IVe-2 ha -- Dense Clay 


Windbreak 
suitability 
group 


Name 


Undesirable 
Undesirable 


Silty to Clayey 


Silty to Clayey 


Silty to Clayey 


Silty to Clayey 


Silty to Clayey 
Silty to Clayey 
Silty to Clayey 


Silty to Clayey 


Silty to Clayey 


Silty to Clayey 


Moderately Wet 


Silty to Clayey 
Silty to Clayey 


Silty to Clayey 
Very Wet 


Silty to Clayey 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all of its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, political beliefs, genetic information, reprisal, or because all or part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). 

To file a complaint of discrimination, write to USDA, Assistant Secretary for Civil 
Rights, Office of the Assistant Secretary for Civil Rights, 1400 Independence Avenue, 
S.W., Stop 9410, Washington, DC 20250-9410, or call toll-free at (866) 632-9992 
(English) or (800) 877-8339 (TDD) or (866) 377-8642 (English Federal-relay) or 
(800) 845-6136 (Spanish Federal-relay). USDA is an equal opportunity provider and 
employer. 
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SOIL ASSOCIATIONS * 


Hastings-Fillmore-Butler association: Nearly level to gently sloping soils that 
have a silty surface layer and a loamy to clayey subsoil; on uplands mantled with 
loess and in depressions 


LANCASTER 


Hastings-Geary association: Moderately sloping to steep soils that are silty through- 
out; on uplands mantled with loess 


Hobbs-Hall association: Nearly level soils that are silty throughout; on bottom 
lands and stream terraces 


= 24 = 
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T.9N 
Hastings-Wymore association: Nearly level to moderately sloping soils that have 
a silty surface layer and silty or clayey subsoil; on uplands mantled with loess 
eee g A (te Pawnee-Sharpsburg association: Gently sloping to moderately sloping soils that 
Le ne Z EN) have a loamy or silty surface layer and clayey to silty subsoil; on uplands mantled 
\ with loess and glacial till 
— / Wess Bp) 7 : Bere Burchard-Steinauer association: Moderately sloping to steep, loamy soils on up- 
FILLMORE, | | COUNTY | i lands of glacial till 
COUNTY | 97°20! 97°10 97°00! 
* Texture refers to the whole profile of the major soils unless otherwise stated. 
Each area outlined on this map consists of c led 1972 
‘ompilet 


more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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CONVENTIONAL SIGNS 


SOIL LEGEND WORKS AND STRUCTURES BOUNDARIES SOIL SURVEY DATA 


Highways and roads Soil boundary 


Each soil symbol consists of letters, or of letters and numbers; for example, BRD, 2CeA, or ShB3. If slope 
is given in the soil name and is more than | percent, the last capital letter, A, B, C, D, o E, ina symbol 
shows the slope class. A final number, 2 or 3, in the symbol shows that the soil is eroded or severely eroded. 


and symbol 


Gravel 


SYMBOL NAME Reservation 


BdC 
BdC2 
BRD 
BRD2 
BT 
Bu 
2Bu 
By 


Burchard clay foam, 7 to 12 percent slopes 

Burchard clay loam, 7 to 12 percent slopes, eroded 
Burchard-Steinauer clay joams, 12 to 17 percent slopes 
Burchard-Steinauer clay looms, 12 to 17 percent slopes, eroded 
Butles-Slickspots complex 

Butler silt loam 

Burler silt joam, terrace 

Breaks-Alluvia! land complex 


Crete silt loam, O to 1 percent slopes 
Crete silt loam, } to 3 percent slopes 
Crete silt loam, terrace, 1 to 3 percent slopes 


Fillmore silt loam 


Geary silty clay loam, 3 to 7 percent slopes, eroded 

Geary silty clay loam, 7 to 12 percent slopes, eroded 

Geary silty clay toam, 7 to 12 percent slopes, severely eroded 
Geary silty clay loam, 12 to 31 percent slopes, severely eroded 


Hall silt loam, Oto 1 percent slopes 

Hall silt loam, 1 to 3 percent slopes 

Hobbs silt loam, occasionally flooded 

Hobbs silt loam, 0 to 1 percent slopes 

Hobbs silt loam, | to 3 percent slopes 

Hobbs silt loam, 3 to 7 percent slopes 

Hobbs silty clay loam, 0 to | percent slopes 

Hord silt loam, 0 to 1 percent slopes 

Hastings soils, 1 to 3 percent slopes, severely eroded 
Hall-Slickspots complex, 1 to 3 percent slopes 

Hastings silt loam, 0 to | percent slopes 

Hastings silt loam, | to 3 percent slopes 

Hastings silty clay loam, 1 to 3 percent slopes, eroded 
Hastings silty clay loam, 3 to 7 percent slopes, eroded 
Hastings silty clay loam, terrace, 3 to 7 percent slopes, eroded 
Hastings silty clay loam, 3 to 7 percent slopes, severely eroded 
Hastings silty clay loam, 7 to 12 percent slopes, eroded 
Hastings silty clay loam, 7 to 12 percent slopes, severely eroded 


Hastings silty clay loam, 12 to 17 percent slopes, severely eroded 


Lamo silty clay loom 
Longford silty clay loam, 5 to 12 percent slopes, eroded 


Marsh 
Meadin soils, 7 to 31 percent slopes, eroded 
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